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1. SCOPE 

1.1 Scope. This drawing describes device and Quality 
Conformance Inspection (QCI) requirements for Class S SOS 
(silicon on sapphire) CMOS radiation hardened Real Time 
Express core microcontroller microcircuit in accordance 
with 1.2.2 of MIL-STD-883, "Provisions for the use of MIL
STD-883 in conjunction with non-compliant non-JAN 
devices". 

1.1.1 Description. The RTX 2010RH is a radiation hardened 16-
bit core microcontroller with on-chip timers, an interrupt 
controller, a multiply-accumulator, and a barrel-shifter. 

The RTX 2010RH is Pin compatible to the RTX 2000 and RTX 
2001A and incorporates two 256-word stacks with 
multitasking capabilities, including configurable stack 
partitioning and over/underflow interrupt control. 

Instruction execution times of one or two machine cycles 
are achieved by utilizing a stack oriented, multiple bus 
architecture. The high performance ASIC BusT, which is 
unique to the RTXT family of products, provides for 
extension of the microcontroller architecture using off
chip hardware and application specific I/O devices. 

The RTX 2010RH microcontroller supports the C and Forth 
programming languages. 

The RTX 2010RH has been designed and fabricated utilizing 
the Harris Advanced Standard Cell and compiler Library. 

1.2 Part number. Parts procured in complete compliance with 
the requirements of this specification shall be identified 
by a Goddard part number of the following form: 

G3IIP721 
G3IIP721 

Goddard 
Designator 

-001 
-002 

I 
Package Style 
(see 1. 2 . 1) 

1.2.1 Case outline(s). The case outline(s) shall be as 
designated in MIL-STD-1835 and as specified below (See 
Figure 2A and 2B herein): 

001: 84 Pin Grid Array (PGA) 
002: 84 Pin Quad Flatpack 
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1.2.2 Device type(s). The device type(s) shall be identified 
as specified in attached specification sheets (See Figure 
1 herein). 

1.3 Absolute maximum ratings. 

Supply voltage (referenced to ground) 
Input, output, or I/O voltage applied) .. 

Storage temperature range .............. . 
Maximum package power .................. . 
dissipation (PD) 
Lead temperature (soldering, ........... . 
ten seconds) 
Junction temperature (TJ ) .............. . 
Gate count ............................. . 
Thermal characteristics: 
Junct~on-to-ambient (rOja) ............. . 
Junctlon-to-case (rOjc) ................ . 

1.4 Recommended operating conditions. 

Operating voltage range (Vee) .......... . 

Frequency o~ operation (fMAX ) .......... . 
Case operatlng temperature range (Te) 
Maximum rise and fall times ............ . 
for E15-E13 (tr , t f ) 

1.5 Radiation characteristic/properties. 

Gamma total dose ....................... . 
Transient upset ........................ . 
Single Event: 

Up set ................................. . 

L.E.T ................................. . 
La tch -up .............................. . 
Snap-back ............................. . 

+7.0 Vdc maximum 
GND -0.5 Vdc to 
Vee +0.5 Vdc 
-65°C to +150 o e 
2 W 

+175°e 
30,000 

TBD °e/w 
TBD °e/w 

+4.5 Vdc to 
+5.5 Vdc 
8 MHz 
-55°C to +125°e 
20 ns 

>100 kilorads(Si) 
>lolORAD(Si)/sec 

<1 X 10-10Upsets/ 
bit-day 
>80 MeV/mg-cm2 
Not possible 
Not possible 
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2. APPLICABLE DOCUMENTS 

2.1 Government specification and standards. Unless otherwise 
specified, the following specification and standards of the 
latest issue in effect at time of device manufacture, form a 
part of this drawing to the extent specified herein. 

SPECIFICATIONS 
MILITARY 

MIL-I-45208 Inspection System Requirements. 

MIL-M-38510 Microcircuits, General Specification for, 

STANDARDS 
MILITARY 

MIL-STD-480 Configuration Control-Engineering Changes, 
Deviations, and Waivers 

MIL-STD-883 Test Methods and Procedures for 
Microcircuits 

MIL-STD-976 Certification Requirements for 
Microcircuits 

MIL-STD-1835 - Microcircuit Case Outlines 

OTHER DOCUMENTS 
GODDARD SPACE FLIGHT CENTER (25306) 

S-311-M-70 Destructive Physical Analysis of 
Electronic Parts, Specification for 

(Copies of the specification and standards required by the 
manufacturer in connection with specific acquisition 
functions should be obtained from the contracting activity 
or as directed by the contracting activity) . 

2.2 Order of precedence. The order of precedence shall be as 
follows: Purchase order, this specification, the applicable 
military documents. In the event of a conflict between the 
text of this drawing and the references cited herein, the 
text of this drawing shall take precedence. 

2.3 Copies of documents. Unless otherwise specified, copies of 
federal and military specifications, standards and 
handbooks, are available from the Standardization 
Documentation Order Desk, 700 Robbins, section D, Bldg. 4., 
Philadelphia, PA 19111-5094. 
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3. REQUIREMENTS 

3.1 Item reguirements. The individual item requirements shall 
be in accordance with 1.2.2 of MIL-STD-883. "Provisions for 
the use of MIL-STD-883 in conjunction with non-compliant 
non-JAN devices II and as specified herein. 

3.2 Design, construction, and physical dimensions. The design, 
construction, and physical dimensions shall be as specified 
in MIL-M-38S10, Class S requirements, except as otherwise 
stated herein. The use of silver glass die attach, "metal 
glass die mountingll, is acceptable (as allowed by 3.S.7 of 
MIL-M-38S10, with Procuring Activity approval). As devices 
supplied to the requirements of this drawing are not 
compliant non-JAN device types, the manufacturer need not 
validate device design against the requirements of MIL-STD-
883. However, the Procuring activity reserves the option to 
review all nonproprietary design documentation (see 3.9 
herein) . 

3.2.1 Case outlines. The case outline shall be in accordance 
with 1.2.1 and as specified in Figures 2A and 2B herein. 
Lead material shall conform to MIL-M-38S10 and lead finish 
shall be Type C (gold plate) as defined by MIL-M-38S10. 

3.2.2 Functional diagram. The functional diagram shall be as 
specified in Figure 3 herein. 

3.2.3 Terminal connections and signal assignments. The 
terminal connections and signal assignments shall be as 
specified in Figures 4A and 4B herein. A description of 
each signal assignment is specified in Figures SA through 
SE herein. 

3.2.4 Instruction codes. The instruction codes shall be as 
specified in Tables 1A through 1Q. 

3.3 Materials. External parts, elements or coatings, 
including markings, shall be nonnutrient to fungus and 
shall not blister, crack, outgas, soften, flow, or exhibit 
defects that adversely affect storage, operation or 
environmental capabilities of microcircuits delivered to 
this specification under the specified test conditions. 
NOTE: The use of silver glass die mount is permitted 
(reference paragraph 4.2b herein). 

3.4 Electrical performance characteristics. Unless otherwise 
specified, the electrical performance characteristics are 
specified in Table 2A herein and shall apply over the full 
case operating temperature range. 
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3.4.1 Fault coveraqe. The manufacturer shall provide written 
certification that the parts manufactured and built to 
this specification shall meet a minimum fault coverage of 
ninety-six percent i96%) or higher, excluding unconnected 
nodes (i.e., Q and Q) and 100% on all I/O's (per MIL-M-
38510/605, Microcircuits, Digital, CMOS, Semicustom (Gate 
Array) Devices, Monolithic Silicon, fault grading shall be 
90%, as a minimum). silos fault simulations or 
equivalent, using the methods described in MIL-STD-883, 
Method 5012, shall be performed using the simulation 
vectors used for design verification and subsequently for 
package test of the RTX2010RH device. 

The simulator used shall have an enhanced concurrent fault 
simulation algorithm that accurately models input-stuck 
and output-stuck faults. The concurrent fault simulation 
shall simultaneously compare the resultant state values at 
test node outputs, for many "faulted" networks with the 
corresponding "fault-free" network. For the circuit being 
tested, each of the faulted networks shall have a node in 
either a Low (0) or a High (1) state. 

An actual (or hard) detect for a faulted node shall be 
reported when the level of the test node outputs differs 
between the faulted and fault free networks and neither of 
the levels is an Unknown. A possible (or soft) detect 
shall be recorded whenever the level of at least on test 
node changes from the previous strobe time. 

Oscillations caused by a circuit with feedback shall be 
excluded from being counted as a faulted node. The 
program used shall check for oscillations be comparing the 
iteration count of the circuit affected by the stuck fault 
with the iteration count of the identical fault-free 
circuit. If the iteration count exceeds a set value 
before the next iteration for the fault-free circuit 
occurs, the faulted circuit is considered to be 
oscillating. 

3.4.2 Functional testing. Devices supplied to this 
specification shall perform functionally and are to be 
guaranteed to execute the instruction codes described in 
Tables 1A through 1Q, herein, when tested at eight 
megahertz (8MHz). Testing shall be performed, ~OO%f on 
all opcodes and the devices spall meet the fault coverage 
as specified in paragraph 3.4.1 herein. In addition, the 
manufacturer shall supply test tapes, to the Procuring 
Activit~ to perform independent electrical verification at 
a National Aeronautics and Space Administration (NASA) 
approved facility. Test tapes shall be maintained under 
manufacturer's configuration control and shall adhere to 
the requirements of paragraph 3.9 herein. 
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3.5 Electrical test reauirements. The electrical test 
requirements shall be the subgroups specified in Table 2B 
herein. The electrical tests for each subgroup are 
described in Table 2A herein. 

3.6 Screen ina requirements. Devices furnished to this 
specification shall be 100% screened to the requirements of 
MIL-STD-883, Method 5004, for Class-S device types, except 
as modified herein. The percent defective allowable (PDA) 
shall be as specified in MIL-STD-883, Method 5004 (see 
paragraph 4.2h herein). 

3.7 Marking. Marking shall be in accordance with MIL-STD-883 
(see 3.1 herein). The part number listed in 1.2 herein is 
for reference only. Microcircuits that comply with the 
requirements of this drawing shall be marked with the 
following (specified paragraph numbers refer to 
MIL-M-38510 unless otherwise specified): 

a. Index point in accordance with 3.6.1. 

b. Part number: (see paragraph 1.2 herein). 

c. Inspection lot identification code in accordance with 
3.6.3.2 except the unique suffix letter may be omitted 
when an alternate lot identifier is used which maintains 
the unique traceability required in 3.6.3.2. 

d. Manufacturers identification in accordance with 3.6.4. 

e. Electrostatic discharge sensitivity (ESD) identifier in 
accordance with 3.6.9.2. This may be used as the index 
point as defined by 3.7.a herein. 

f. Marking location and sequence in accordance with 3.6.9. 

g. container marking in accordance with 3.6.10. 

h. Serialization in accordance with 3.6.8. Serial numbers 
shall not be duplicated within a single lot of date code 
supplied. 

3.7.1 Country of origin. County of origin marking is not 
required as oniy devices manufactured, assembled, and 
tested within the United states and its territories shall 
be supplied against the requirements of this drawing. 
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3.8 certificate of conformance. A certificate of conformance 
as required in MIL-STD-883 (see 3.1 herein) shall be 
provided with each lot of microcircuits delivered to this 
drawing. This certificate of conformance shall affirm that 
the manufacturer's product meets all requirements as set 
forth by this drawing and shall be signed by an authorized 
Quality Control representative within the manufacturer's 
organization. 

3.9 Notification of change. Notification of change to the 
acquiring activity shall be required in accordance with 
MIL-STD-480 for all Class I changes. 

3.10 Verification and review. The acquiring activity shall 
retain the option to review the manufacturer's facility and 
all applicable nonproprietary documentation and/or areas. 
Appropriate and mutually acceptable notification will be 
given to the manufacturer. 

3.11 

3.12 

3.13 

3.14 

Traceability. Each device shall be traceable to a wafer 
lot. A wafer lot shall consist only of microcircuit wafers 
subjected to each and every process step of masking, 
etching, deposition, diffusion, metallization, etc., as a 
group. Each wafer lot shall be assigned a unique 
identifier which provides traceability to all wafer 
processing steps. 

Rework. Rework of any operation from wafer manufacturing 
through final package seal shall not be permitted, except 
as allowed by MIL-M-38510 and MIL-STD-883, for product 
assurance level S. If rework is desired, the Procuring 
Activity must be contacted and written permission obtained. 
Rework documentation shall be submitted with the data 
package requirements of paragraph 5.2 herein. 

Production facility. The manufacturer of microcircuits in 
compliance with this specification shall have and use 
production and test facilities, wafer fabrication facility 
excluded, certified by DESC in accordance with 
requirements of MIL-STD-976. Quality and reliability 
assurance program should be adequate to assure 
successful compliance with the provisions of this 
specification and the associated specifications sheets. 

Automated test equipment programs. When automatic testing 
is used, this device's test program must be under 
manufacturer's configuration control, including date and 
revision level. The Procuring Activity shall be notified 
of any changes to these programs that affect the ability of 
devices to meet the requirements of this specification. 
Notification of changes are required during production of 
devices to an existing order or prior to acceptance of a 
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new purchase order to this drawing. The procuring Activity 
reserves the right to review and/or request a copy of any 
test tape used in the production of devices built to this 
specification (see paragraphs 3.4.2, 3.10 and 4.3.1c 
herein) . 

3.15 Source inspection. The Procuring Activity shall perform 
pre-seal source inspection and final source inspection and 
reserves the right to perform other source inspections, 
when required by the purchase order, at the manufacturer's 
facility to assure device conformance to this 
specification. At least seventy-two hours notification 
shall be given by the manufacturer prior to pre-seal and 
final source inspection. Souce inspection shall include, 
but not be limited to, manufacturer's statistical Process 
controls (SPC), review of standard cell and compiler 
libraries, design methodology and tools, and review of the 
TSOS4 process. 

3.16 Packaging. Packaging shall be in accordance with 
MIL-M-38510 and section 5 herein. Provision for ESD 
protection shall be provided. Preparation for delivery 
shall meet specified requirements for identification, 
certification, and data package requirements. 

3.17 Destructive physical analysis. Sample devices delivered 
against this specification may, at the discretion of the 
Procuring Activity, be subjected to Destructive physical 
Analysis (DPA). When DPA is performed, testing shall be 
conducted in accordance with GSFC specification, S-311-M-
70, for Class-S compliant material. Lot acceptance or 
rejection shall be based on successful completion of this 
testing. 

3.18 Radiation hardness. These devices must meet or exceed the 
requirements for a Radiation Hardness Assurance (RHA) level 
of 100 kilorads (si), minimum, when tested in accordance 
with the Group E, Subgroup 2, requirements of MIL-STD-883, 
Method 5005. There shall be no degradation of device 
performance at the 100 kilorad level. Radiation testing 
need not be performed by the manufacturer if the above 
limits are guaranteed in writing (see paragraph 1.5 
herein) . 

3.18.1 Single Event Upset (SEU). Devices furnished to this 
specification shall not be susceptible to latch-up. The 
Linear Energy Transfer (LET) threshold shall be greater 
than or equal to 80Mev/mg-cm2 for SEU. Radiation 
testing, for single event upset, need not be performed by 
the manufacturer if the above limits are guaranteed in 
writing (see paragraph 1.5 herein). 
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3.19 Data requirements. The deliverable data package is 
described in section 4.4 and 5.2 herein. 

3.20 AC measurement points and timing diagrams. Devices 
furnished to this specification shall be capable of meeting 
the timing requirements specified in Figure 7 and Figures 
8A through 8G herein. 

3.21 Quality assurance provisions. Quality assurance 
requirements shall be as specified in MIL-STD-883, 
MIL-M-38510 and section 4 herein. The product assurance 
program shall be subject to review and approval by the 
Procuring Activity. 

3.22 Qualification Requirements. Device qualification shall 
depend upon acceptability o~ manufacturer's reliability 
data on TSOS-4 process requalification by using 64K SRAM as 
Technology Characterization Vehicle (TCV). 
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4. QUALITY ASSURANCE PROVISIONS 

4.1 Sampling and inspection. Sampling and inspection 
procedures shall be in accordance with section 4 of MIL-M-
38510, product assurance level S, and to the extent 
specified in MIL-STD-883 (see 3.1 herein) except as modified 
by Tables 3 and 4, herein, for small lot Groups Band D 
inspection sampling. 

4.2 Screening. Screening shall be in accordance with Method 
5004 of MIL-STD-883, product assurance level S, except as 
modified herein, and shall be conducted on all devices 
(100%) prior to quality conformance inspection. The 
following additional criteria shall apply: 

a. Internal visual inspection. Internal visual inspection 
shall be performed in accOrdance with MIL-STD-883, 
Method 2010, Test Condition A, except as follows 
(references shown to Method 2010 of MIL-STD-883) : 

(1) Paragraph 3.f(21). Add new 
SOS - Silicon on sapphire. 
as a nonconductive material 
criteria. 

definition as follows. 
It will be considered 
for all inspection 

(2) Paragraph 3.1.3.c. A crack that exceeds 3.0 mils 
in length and points toward the active area, or 
comes closer than 0.25 mils to any operating 
metallization or other functional circuit element. 

(3) Paraqraph 3.1.3.d. Semicircular crack(s) or 
multiple adjacent cracks, not in the active area, 
starting and terminating at the edge of the die are 
acceptable. 

(4) Paragraph 3.2.1.4. Add item "1." as follows. 
Bonds over contacts where at least 50% of the 
contact perimeter is undisturbed and visible is 
acceptable. 

b. Manufacturer in-process controls. 

(1) Wire bond pull monitor. Wire bond pull monitor 
shall be sampled in accordance to MIL-STD~883, 
Method 2011, Test Condition D, to a LTPD of 10 
applying to the number of wire bonds pulled from 
two devices minimum at the start and end of each 
shift, at the end of each lot, after approximately 
two (2) hours of production, after changing spools, 
package or die size, and after performing equipment 
maintenance. The end of production for each 
operator each shift shall be satisfied if performed 
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anytime during the last hour of production. This 
criteria meets the requirements of MIL-STD-976 for 
in-line die shear monitor. 

(2) Substrate attach strength. Substrate attach 
strength monitor shall be sampled in accordance to 
MIL-STD-883, Method 2027. Samples shall be pulled 
from each lot or sublot die attached on a single 
machine and processed as a single group through 
final adhesive cure, with the sample randomly 
selected according to the following table: 

Lot Size Sample Size Failure Allowed 

1 to 400 2 0 
401 to 600 3 0 
601 to 800 4 0 
801 to 1000 5 0 

For lot sizes larger than 1000 devices, the sample 
shall be .005 times the lot size. Lot size 
X .005 = randomly selected sample size with no 
failure allowed. 

c. Burn-in tests. The manufacturer shall perform two burn
in tests on each device supplied. The burn-in tests 
shall be performed as follows: 

(1) Static burn-in test. Test Condition A or B of 
MIL-STD-883, Method 1015 for 72 hours, minimum, 
with TA = +125°C using the circuit as specified in 
Figure 6A herein. Accelerated testing shall not be 
permitted. 

(2) Dynamic burn-in test. Test Condition D of 
MIL-STD-883, Method 1015 for 240 hours with 
TA = +125°C using the circuit as specified in 
Flgure 6B herein. Accelerated testing shall not be 
permitted. 

The order of these burn-in tests may be reversed. 

d. Nondestructive bond pull. Nondestructive bond pull test 
shall not be required. Elimination of this test is due 
to the manufacturer being physically unable to get the 
test fixture (jig) into place for devices packaged in 
configurations having greater than 40 internal bond 
wires. The spacing of the bond wires in conjunction 
with the physical size of the test fixture (jig) 
necessary to perform the pull test prohibit the 
performance of the test without damaging adjacent 
internal bond wire(s) (reference para. 4.2b(1) herein). 
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e. Radiographic inspection (X-ray). In accordance with 
MIL-STD-883, Method 5004, radiographic footnote; due to 
pin configuration, only one view (Y1 or Y2 ) shall be 
required for devices supplied (reference note 14/ of 
Table I, Method 5004, of MIL-STD-883). 

f. SteadY-state total dose irradiation. For lot supplied 
against this drawing, the manufacturer shall perform 
steady-state total dose irradiation using a Cobalt 60 
(gamma) source to a level of 100 kilorads (Si), minimum, 
in accordance with the requirements of MIL-STD-883, 
Method 1019 and Method 5005, Group E, subgroup 2. The 
bias circuit shall be as specified in Figure 6C herein. 

g. Read and record reguirements. The manufacturer shall 
read and record and perform delta calculations for 
those parameters as specif~ed in Table 5 herein. 

h. Percent defective allowable (PDA). Percent defective 
allowable (PDA) shall be 5% or one device, whichever is 
greater, calculated through each burn-in test 
separately. This PDA shall be based on failures from 
Group A, subgroup 1 plus deltas combined. In addition, 
there shall be a separate PDA of 3% based on failures 
from Group A, subgroup 7. Lots and sublots may be 
resubmitted for burn-in one time only and may be 
resubmitted only when the PDA does not exceed 20%. 
Resubmitted inspection lots, lot splits, and sublots 
shall be kept separate from new lots and sublots and 
shall be inspected for all specified characteristics 
using a tightened inspection PDA equal to the next lower 
number in the LTPD series of Appendix B of 
MIL-STD-38510, or one device, whichever is greater. 

i. Customer source inspection. Customer source inspection 
shall be required at either the pre-cap and/or final 
inspection points and only when specifically required by 
the individual purchase order (reference 3.15 and 4.5 
herein) . 

j. Electrical test parameters. Interim and final 
electrical test parameters shall be specified in Table 
2B herein. 

k. AC measurements and timing diagrams. AC measurements 
and timing waveforms shall be specified in Figure 7 and 
~igures 8A through 8G herein. 
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4.3 Quality conformance inspection. Quality conformance 
inspection shall be in accordance with Method 5005 of 
MIL-STD-883, product assurance level S, including Groups A, 
B, and D inspections except as shown in Tables 3 and 4 
herein for small lot Groups Band D inspections. Devices 
used for Groups Band D inspections are to be over and above 
flight quantities specified on the purchase order and are 
considered as deliverable items against the purchase order 
(reference 5.3 herein). 

4.3.1 Group A inspection. 

a. Tests shall be as specified in Table 2B herein. 

b. Subgroups 4, 5, and 6 in Table I, Method 5005 of 
MIL-STD-883 shall be omitted. 

c. Subgroups 7, 8A, and 8B shall consist of verifying the 
functionality of the device. These tests form a part 
of the manufacturer's test tape and shall be 
maintained by the manufacturer and available for 
review by the acquiring activity (see 3.4.2, 3.10 and 
3.14 herein). 

4.3.2 Groups Band D inspections. 

a. Small lot sampling plan as specified in Table 3 and 4 
herein. 

b. End-point electrical parameters shall be as specified 
in Table 2B herein. 

c. Steady-state life test, Method 1005 of MIL-STD-883 
conditions. 

(1) Test Condition D using the circuit as specified 
in Figure 6B herein. 

(2) TA = +125°C. Accelerated life test shall not be 
permitted. 

(3) Test duration: 1,000 hours, minimum. Accelerated 
life test shall not be permitted. 

4.4 Test data. All data requirements as defined in section 5.2 
herein. 
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4.4.1 Delivery of data. All data and parts shall be sent to the 
addressee listed on the purchase order (reference 3.19 and 
5.2 herein). 

4.4.2 Technical requests. Any technical questions pertaining 
an existing order should be directed to the addressee 
listed on the purchase order. 

4.5 Responsibility for inspection. 

4.5.1 Manufacturer. The manufacturer is responsible for 
controlling the quality of his product and offering to the 
Procuring Activity only those parts that conform to all 
specified requirements. 

4.5.2 Liability of source inspection. Source inspection at the 
manufacturer's facility, or at the manufacturer's source 
(and any other facility) does not relieve the manufacturer 
of responsibility to furnish to the Procuring Activity an 
acceptable end-product, as stipulated by contract or 
purchase order; nor does it indicate that parts supplied 
the manufacturer will be accepted at the Procuring 
Activity's facility. Final acceptance of the end-product 
shall be at the Procuring Activity's facility. 

4.6 Alternate test methods. Other test methods or circuits may 
be substituted for those specified herein provided it is 
demonstrated to the Procuring Activity that such a 
sUbstitution meets or exceeds the requirements of this 
drawing and written approval is obtained prior to use. 
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5. PACKAGING 

5.1 Packaging requirements. The requirements for packaging 
shall be in accordance with MIL-M-38510. 

5.2 Data package requirements. All lots of devices shipped 
shall include a data package containing the following items: 

a. Cover sheet. As a minimum, the cover sheet is to 
include: 

(1) Purchase order number and revision 

(2) Customer part number as found in paragraph 1.2 
herein. 

(3) Lot date code 

(-4) Harris part number 

(5) Lot number 

(6) Quantity 

b. certificate of conformance. May be included as part of 
the shipper. 

c. Lot serial number sheet. Good device serial numbers and 
lot number. 

d. Screening attributes data. The attributes data supplied 
shall be from post-encapsulation screening through end 
of 100% screening operations. As a minimum, this data 
shall include: 

(1) Identification the test operation(s) . 

(2) Quantity of devices subjected to each test 
operation. 

(3) Quantity of devices accepted at the conclusion 
of each test operation. 

(4) Date on which each test operation was performed. 

e. Variables data for all read and record and delta 
operations performed. Each value shall be identified to 
the specific serial number of the device for which the 
data represents. 

f. Group A attributes data summary. 
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I 
I g. Groups Band D inspection data summary, when required to 

be performed (see paragraphs 4.3.2 and 5.3 herein). 

h. Wafer lot acceptance report (MIL-STD-883, Method 5007) 
to include SEM photographs (not photocopies). The SEM 
photographs shall include the percentage of step 
coverage. 

i. Radiographic (X-Ray) inspection report and film(s). The 
film(s) shall include penetrameter measurements. 

j. Gamma total dose radiation report with the initial 
shipment of devices from the same wafer lot. 

k. Fault coverage certification and methodology used. 

1. Rework documentation (if applicable). 

5.3 Group Band D devices. Groups Band D devices shall be 
packaged separately from deliverable devices and marked as 
such. Groups Band D devices are over and above flight 
quantities and are considered to be deliverables against the 
purchase order (see paragraph 4.3 herein). NOTE: Subgroup 
B5 Life Test units are to handled in a manner consistent to 
that of nondestructive flight units. 

5.4 Shippinq container. The shipping container shall be legibly 
marked with the following information: 

(a) Purchase order number. 

(b) Device Part number (see paragraph 1.2). 

(c) The actual manufacturer's name, registered trademark 
or H4 code identification number. 

5.5 Delivery of data. Delivery of data and parts or any 
technical questions regarding an existing purchase order 
shall be directed to the addressee on the purchase order 
(see paragraph 4.4 herein). 
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NOTES 

Ordering data. Procurement documents shall specify the 
following: 

(a) Title, number and date of this and the applicable 
detail specification. 

6.2 

(b) Device part number (see 1.2). 

Qualification provisions. with respect to products 
requiring qualification, awards will be made only for 
products which have been tested and approved by GSFC before 
the time for opening of bids. The attention of the 
suppliers is called to this requirement: manufacturers 
should arrange to have qualification tests made on products 
which they propose to offer to GSFC to become eligible for 
awards of contracts or order for products covered by this 
specification. The manufacturer shall bear the cost of 
qualification inspection to this specification. Information 
pertaining to qualification of product may be obtained from 
the activity whose address is listed in 6.4. 

6.2.1 NOTICE. When GSFC drawings, specifications, or other data 
are sent for any purpose other than in connection with a 
definitely related GSFC procurement operation, the united 
States Government thereby incurs no responsibility nor any 
obligation whatsoever. The fact that GSFC may have 
formulated, furnished or in any way supplied said 
drawings, specifications, or other data, is not to be 
regarded by implication or otherwise as in any manner 
licensing the holder or any persons or corporations, or 
conveying any rights or permission to manufacture, use, or 
sell any patented invention that may in any way be related 
thereto. 

6.3 Preparing activity. The identification and contact address 
of the preparing activity shall be as follows: 

custodian: 
Goddard Space Flight Center 
Greenbelt, MD. 20771 

ATTN: QPL Administrator 
Code 311.2 
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Manufacturer 
Part Number 

RTX2010RH2101 

RTX2010RH2102 

8-311-721 
Dash Number 

Device Type 001 (ref. para. 1.2.1) 

Device Type 002 (ref. para. 1.2.1) 

FIGURE 1. PART NUMBER TYPE 
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, 

PLCC I PGA I SIGNAL I PLCC 
\ 

PGA 
\ 

SIGNAL I I LEAD PIN NAME TYPE LEAD PIN NAME TY?:; 

, C6 GA02 Output; Address 6us 43 J5 MACS Outout; Address 6us I 
2 AS TeLK Outout 44 .J7 GNO Ground 
3 AS INTA OutDut 45 L7 MAC9 Ou!out Address Sus 
4 85 NMI Inout 46 K7 t.I.AiO Outout; Address Bus 
5 C5 INTSUP Inout 47 LS MAi' Outout; Address Bus 
6 A4 vec Power 4S LS t.I.Ai 2 Outout Address Bus 
7 64 E1' Inout 49 K8 MA~3 Cutout Aooress 8us 
S A3 82 Input 50 L9 V,..,.. 

"" Power 
9 A2 El3 bput 5' LiO MA,4 Outout Address 8us 

'0 B3 E14 Inout 52 K9 MAi5 Outout Address Bus , , 
A' 85 Input 53 L" MA'6 Outoif.; Address Bus 

12 82 RESET -bput 54 K~O t.I.A17 Ovtpif.; Address Bus 
13 C2 WAlT Input 55 J'O MAl 8 Output; Address Bus 

'4 B, ICU< Input 56 K, , .... .A'9 Output Address 8us 
is e, -GRfW OJt;:lut 57 J" GNO Ground 
is -02 GIO Output 58 H,O LOS Output 
17 -0, G015 VO;Data 8us 59 Hi' UOS OJtput 

'8 E3 GO'4 VO;Data Bus ""60 -F,O NEW Output 

'9 E2 GO~3 VO; Data Bus 6' G'O BOOT Output 
20 E, GND GrO'JnC 62 Gn PCLK Output 
2, F2 GO'2 VO;Oata Bus 63 G9 MRM' Output 
22 F3 GO" VO;OataBus , 64 F9 MooO VO; Data Bus 
23 -G3 GO,O 1I0;Oata Sus S5 Fn MOO' VO;Oata Bus 
24 G, -G009 VO;OataBus 66 En MOO2 VO;Oata Bus 
25 G2 GODS VO;Oata Bus 67 ciO M003 VO:Oata Bus 
26 F1 -G007 VO;-Data Bus 68 E9 MD04 VO; Data 8us 
27 H1 V"'''' """" Power 69 0" GNO Ground 
2S H2 GDe5 VO;-Oata Bus 70 -0'0 MOOS VO;Oata Bus 
29 J1 GODS VO;Oata Bus 71 e" MD05 VO;Oata 8us 
30 K1 G004 VO; Data:Bus 72 "6" M007 110; Data Bus 

3' J2 {;003 VO;Data Bus 73 C'O V"'''' """" Power 
32 11 -GNO {;round 74 An MOOS VO; Data Bus 
33 1"-2 -GD02 VO;Data Bus 75 B'O MOOS VO;Data Bus 
:34 K3 -GOO 1 VO;-Data Bus 76 B9 MO'O 110; Data Bus 
35 L2 -GOOD VO;Data Bus 77 A'O MOj 1 I/O; Data Bus 
35 L3 MAO' -Output; Address Sus 78 AS MD'2 110; Data Bus 
37 K4 MA02 -Output Address Bus 79 68 MO,3 VO;Oata Sus 
33 -LA MA03 Output Address Bus 80 AS MO,4 1I0;Data Bus 
39 ,-_::> MA04 Oucut; Address Bus 8' B6 GNO Ground 
40 K5 MAOS Output Address Bus 82 67 MO,5 110; Data Bus 
4, L5 MA06 Outpif.; Address 8us 83 A7 GAOO OutDut; Address Bus 
42 K6 MA07 Output; Address 8us 64 C7 GAO' Output; Address Sus 

-

FIGURE 4A. TERMINAL CONNECTIONS/SIGNAL ASSIGNMENTS 
(84 Pin Grid Array) 

(continued) 
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I 
! LEAD SIGNAL TYPE LEAD SIGNAL TYPE I 

NAME NAME ~ 

1 GA02 Output. Address Bus 43 MADS Output. Address Bus 
2 TCLK Output 44 GND Ground 
3 INTA Output 45 MA09 Output. Address Bus 
4 NMI Input 46 MAIO Output. Address Bus 
5 INTSUP Input 47 MAil Output. Address Bus 
6 VCC Power 48 MAl:': OUtpUl. Address Bus 
7 Ell Input 49 MAD @UtpUl. Address Bus 
8 E12 input 50 vce PO"'er 
9 E13 Input 51 MAlt. Output. Address Bus 

10 E14 Input 52 MAl5 Outpu:. Address Bus 
11 EI5 Input 53 MAI6 .OUt;lUl, Address Bcs 
12 RESET Input 54 MAl7 Output. Address B'JS 
13 WAIT Input 55 MAlE Outi'ut. Address Bus 
14 ICLK. Input 56 MAl9 Output, Address B'.:s 
15 QR[W Output 57 GND Ground 
16 GIO Output 58 LDS Ou:put 
17 GD15 1/0. Data Bus - 59 UDS Outi'ut 
l8 GDI4 110. Data Bus 60 NEW -Output 
19 GD13 I/O. DatI. Bus 61 BOOT ·Output 
20 GND ·Ground 62 PCLK Output-
21 GD12 I/O. Oatil Bus 63 MRIW Output 
22 GDl1 110. 'Oat .. Bus 64 MDOO I/O. Dl.tt. Bus 
23 GDI0 110. Data Bus 65 MDOI lIO. D.:.a Bus 
24 CD09 1/0. Data Bus 66 MD02 1/0. Dl.[l. Bus 
25 -GD08 1/0. Data Bus 67 MD03 ItO. D.tl. Bus 
26 ·G007 VO. Data Bus 68 MD04 I/O. Dl.tl. Bus 
27 VCC Power 69 GND Ground 
28 GD06 1/0. Dati. Bus 70 MD05 110. Da.t~ Bus 29 GDOS {f0. Data Bus 71 MD05 VO . .o.a Bus 
30 GD04 110. Datil Bus 72 MD07 VO. Dtt. Bus 
31 GD03 110. Data Bus 73 VCC Po .... er 
32 -GND Ground 74 MDOE 1/0. D:.:. Bus 
33 GD02 110. Dllta Bus 75 MD09 I/O. Dt.tol Bus 
34 GD01 I/O. D .. ta. Bus 76 MDIO I/O. D.tt. Bus 
35 GDOO 110. Data Bus 77 MDII I/O. Dollt. Bus 
36 MAOI Output. Address Bus 78 MD12 I/O. Duo Bus 
37 MA02 Output. Address Bus 79 MDl3 [fO. D.t. Bus 
38 MA03 Output. Address Bus 80 MD14 ItO. DUll Bus 
39 MA04 Output. Address Bus 81 GND 'Ground 
40 MAOS Output. Address Bus 82 MDl5 {tOo D~t2. Bus 
41 MA06 Output. Address ·Bus 83 GAOO Output, Address Bus 
42 MA07 Output. Address Bus 84 GAOl Output. Address Bus 

FIGURE 4B. TERMINAL CONNECTIONS/SIGNAL ASSIGNMENTS 
(84 Pin Quad Flatpack) 

(continued) 
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SIGNAL I LEAD t
RESET 
LEVEL I DESCRfPTION 

I 
NEW I 60 I 1 I NEW: A HIGH on thi~ pio iodica.te~ thl.t 1.0 i.I:~tructioo Fe~ch is in progress. 

BOOT 

1 
61 I 1 I BOOT: A HIGH 00 this pin i.I:Gi~tes t!at Boot Me::nory is being teeessed. 

This pin CI.O be ~t or reset by accessing bit 3 of the Configuntion Regis~er. 

-

I I MR/Vt" 63 1 MEMOR Y READl\\'RITE: A LOW on this pin indicnes th!.l a. Memory Write 
opera.tion is in progress. . 

UDS I S9 \ 
1 I UPPER DATA SELECT: A HIGH on this pin indica.tes th~t the-high byte of 

memory (M01S-MDOS) is being r.cccssed. 

LDS 

1
58 I 1 I LOWER -OAT A SELECT: A ~IGH on this pin indicf.lCS 1hu the low byte of 

memory (MOO7 - MDOO) i, being ac=ssed. 

-

1
16 

1 I GIO 1 ASICI!O: A LOW on this -pin indicl.~es th!.l a!l ASIC Bus oj>Crf.tion is 
in progress. 

-

I GR/W 15 1 ASIC READlWRITE: A LOW on this pin indica.tes thf.t m ASIC Bus Write 
op::ution is in progres~. 

PCLK 62 0 PROCESSOR CLOCK: Runs I.l huf the frequency of ICLK. All processor 
cycles bc.gin in the rising edge of PCLK. Held lOr;;{ e:;.trr. cycles when 
WAIT is asserted. 

I 

TCLK 2 I 0 I TIMING CLOCK: Sa:-ne frequency md phase I.S PCLK but continues running 
WAIT cycle,. -

rNTA 3 

1 
0 J]..'TERRUPT ACKNOWLEDGE: A HIGH on this pi., indicate, tha.t m Inte;;nIpt 

Acblowlc<ige cycle is in p:-ogress. .. 

FIGURE SA. OUTPUT SIGNAL DESCRIPTIONS 
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SIGNAL 

WAIT 

ICLK 

RESET 

E12.EIl 

EI5-E£3 

NMI 

SIGNAL 

GA02 

.cAOI 

GAOO 

MA19 -
MAl4 

MAD -
MA09 

LEAD 

13 

12 

8.7 

11-
9 

I LEAD 

·\49 -
45 

MA03 - 43 -
MAOI 36 

DESCRIPTION 

I WAIT: A HIGH on this pin c .. uses PCLK to be held LOW md the currenl cycle to 
be eJ;tended. 

INPUT CLOCK: [nternally divided by 2 to gener~te .. II on-chip timing (CMOS 
input levels). 

A HIGH level on this pin resets the RTX. MuS! be held high for u least 4 

rising edges of ICLK plus 1f2 ICLK cyele setup Uld hold limes. (Schmitt 
trigger CMOS input levels.) 

E:A'TERNAL [NTERRUPTS 2. 1: Active HIGH level-sensitive inpUts to the Interrupt 
Controller. Sunpled on the rising edge of PCLK. See Timing Di"grL'TIs for 
detllil. 

E:A'TERNAL [NTERRUPTS 5.4.3: Dual purpose inputs; .. ctive HIGH level-sensitive 
rnte:Tupt Controller inputs: ~ctive HIGH edge-sensitive Timer/Counter inputs. 
As interrupt inputs. they e:e u.mpled on the rising edge of PCLK. See Timing 
Di .. gr~.lns for detllil. 

I, NON-MASKABLE 11'-'TERRUPT: Active HIGH edge-sensitive Inle:nIptController 
. input c~p~ble of interrupting Uly processor cycle when NMI is sel to Mode O. See 
l.Inle:-:-upt Suppression me Interrupt Controller Sections. {Schmitt trigger 
I CMOS input levels.} 

1 r1'-'TERRUPT SUPPRESS: A hiGH in this pin inhibits .. 11 rnul:.a.ble interrUpts. 
1 i.'ltern .. j =d eXlemd. 

FIGURE SB. INPUT SIGNAL DESCRIPTIONS 

I DESCRIPTION 

I ASIC ADDRESSES: 3-bit ASIC Address Bus which cz..-nes e.ddress info.mlttion for 1 M .. in Memory . 

~I MEMORY ADDRESSES: 19-bit Memory Address Bus which cz..-ncs .. dcircss"informa. 
tion for M .. in Memory. 

FIGURE SC. ADDRESS BUS (OUTPUTS) DESCRIPTIONS 
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SIGNAL LEAD DESCRIPTION 

) GDl5 • 17· ASIC DATA: 16·bit bidirection:ll extern .. ! ASIC D .. ta Bus which cUTies data to 
GDD and from off·chip lIO devices. 

GDI2. I 21 • I GD07 26 

GooS. I 28· 
Goo3 31 

Goo2· I 33 • I GDOO 35 

MDt5 I 82 - ~MEMORY DATA: Hi·bit bicirecliona! Memory Data Bus which c .. rries data to a::d from Me.ir. Memory. 

MD14. I 80· I MOOS 74 

MD07. I 72· I MD05 70 -

MD04 • I 68 • I MDOO 64 

FIGURE 50. DATA BUS (I/O) DESCRIPTIONS 

SIGNAL LEAD t DESCRIPTION 

vee I 6.21. i Power supply +5 Volt conncctioil. A 0.1 uF.low impedance dccoupling c:.pacitor s:hould ~ pl:.ced 

50. 73 between VCC :.nd -GND. Thi~ s:hould be locued as c1os:e as to the RTX p"c\(e.ge as possible. 
1 ~ 

-G~1) 20.32. Power supply ground rerum connections. 
44.57. 
69.81-

FIGURE 5E. POWER CONNECTION DESCRIPTIONS 
I 
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QFP PGA .PIN PIN LEVEL/ 
PIN :! PIN # NAHE FUHCT RESIST. SIGNAL 
----- ----- ----- ------ -------

1 C6 GA02 0 HC 
2 A6 TCLK 0 HC 
3 AS INTA 0 NC 
4 55 HMI r 47K GHO 
5 C5 IHTSUP I 47K VOO 
6 A4 VOO PWR VOO 
7 54 Ell I 47K GHD 
8 A3 EI2 I 407K GHO 
9 A2 EI3 I 47K GHO 

10 53 E14 I 47K GHO 
11 Al EI5 I 47K GND 
12 52 RST I 47K VOD 
13 C2 WAIT I 47K GNO 
14 B1 ICLK I 47K _SEE NOTE 2 
15 Cl GRW* 0 HC 
16 02 Gro* 0 HC 
17 01 GOl5 I/O 47K von 
18 £3 GOl4 I/O 47K GND 
19 E2 ·G013 I/O - 47K von 
2-0 B6 VSS ?WR GNO 
21 F2 GOl2 IrQ 47K GND 
22 F3 G011 I/O 47K VDn 
23 G3 G01-O I/O 47K GHD 
24 Gl GD09 I/O 47K VOO 
25 ·G2 GD08 ItO 47K GNO 
26 Fl GD07 I/O 47K VOO 
27 C10 VDO PWR voo 
28 H2 GD06 I/O 47K GHO 
29 Jl GD05 I/O 47K VOD 
30 Kl G004 I/Q 47K GND 
31 J2 GD03 I/O 47K VDD-
32 Dll VSS i>WR GHD 
33 K2 G002 IrO 47K GND 
34 K3 GOOl IrO 47K VDD-
35 L2 ·GDOO I/O 47K GND 
36 -L3 HA01 0 HC 
37 K4 HA02 0 NC 
38 L4 HA03 0 HC 
39 -J5 HA04 0 HC 
40 K5 HA05 0- NC 
41 L5 HA06 {) HC 
42 K6 HA07 () HC 

FIGURE 6A. STATIC BURN-IN TEST CIRCUIT 

S-311-P-721 PAGE 32 REV: --



43 J6 HAOS 0 HC 
44 E1 VSS PWR GHO 
45 L7 HA09 0 HC 
46 K7 HAlO 0 HC 
47 L6 HAll 0 HC 
48 LS HA12 0 HC 
49 K8 HAl3 0 HC 
50 "- Hl VOO PWR VDO 
51 LlO HA14 0 HC 
52 K9 HAl5 0 HC 
53 Lll HAl6 0 I<C 
54 KlO HAl7 0 I-JC 
55 J10 HAl8 0 KC 
56 Kll HAl9 0 HC 
57 Jll VSS PWR GN\) 
58 HlO LOS 0 He 
59 Hll UDS 0 HC 
60 FlO NEW 0 NC 
61 GIO BOOT .() HC 
62 <>11 PCLK 0 He 
63 -G9 HRW-= 0 HC 
64 F9 HOOO I/O 47K von 
65 Fll HOOl I/O 47K GNl' 
66 Ell HOOZ I/O 47K VDf; 
67 EIO HD03 I/O 47K Gtm 
68 :E9 1'.004 I/O 47K VDu 
69 J7 VSS PWR GND 
70 010 HOOS I/O 47K GND 
71 Cl1 H006 I/O 47K von 
72 Bll H007 I/O 47K GN)} 
73 L9 VOD PWR VDl) 
74 All HD08 I/O 47K VDO 
75 BI0 HOO9 I/O 47K GND 
76 B9 HDIO I/O 47K VDO 
77 AIO HDll 110 47K GND 
78 A9 HD12 I/O 47K VDD 
79 B8 HD13 I/O 47K GND 
80 A8 HD14 110 47K VDD 
81 Ll VSS PWR GND 
82 B7 HD15 1/0 47K GND 
83 A7 GAOO 0 HC 
84 C7 GAOl 0 HC 

NOTES: l. VDD = &.0 ! 0.5 VOLTS 

2. APPLY A HINIHUH OF 10 ICLK PULSES AFTER POWER-UP 
PULSES ARE SOX DUTY CYCLE SQUARE WAVE, PERIOD > SUS 
AFTER INITIAL PULSES, ICLK IS LEFT HIGH 

FIGURE 6A. STATIC BURN-IN TEST CIRCUIT (continued) 
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QFP PGA PIll PIN LEVEL/ PIN tt PIN tt NAME FUNCT RESIST. SIGNAL ----- ----- ----- ------ -------1 C6 GA02 0 47K VOO/2 2 A6 TCLK 0 47K VOO/2 3 AS INTA 0 47K VOO/2 4 B5 liMI I 47K F12 5 C5 INTSUP I 47K F13 6 A4 VOD PI.'R N/A VOO 7 34 Ell I 47K F11 8 A3 EI2 I 47K FLO 9 A2 EI3 I 47K F9 10 B3 EI4 I 47K F9 11 Al EI5 I 47K :=9 12 132 RST I 47K SEE NOTE oS 13 C2 WAIT I 47K GliD 14 Bl ICLK I 47K FO 
\ 

15 Cl GRWs: 0 47K VDD/2 16 D2 Gl-Or 0 47K VDO/2 17 01 G015 I/O 47K :=1 18 £3 -GOI4 1/0 47r;: F2 19 £2 GD13 1/-0 47K F3 20 B5 VSS PWR N/A GI{D 21 F2 -GOI2 I/O 47K r4 22 F3 -GOll ItO 47K :=5 23 G3 -GOIO I/O 47r;: F6 24 -GI G009 I/O 47r;: F7 25 G2 -GD08 I/O 47K F8 26 FI GD07 I/O 47K Fl 27 CIO VDO PWR NIA VOO 28 H2 GD06 ItO 47K F2 29 JI -GDOS 1/0 47K F3 30 Kl GOO4 I/O 47K F4 31 .:12 G003 I/O 47K F5 32 Dll VSS i>W'R NIA GNO 33 K2 -GD02 I/O 47K F6 34 r;:3 GDOl I/O 47K F7 3S L2 GOOO I/O 47K F8 36 .[.3 HAOl a 47K VOD/2 37 K4 HA02 a 47K VDD/2 38 L4 HA03 0 47K VDD/2 39 J5 HA04 a 47K VOD/2 ~O KS HAOS 0 47K VDO/2 41 LS HA-06 0 47K VOD/2 42 K6 MA07 0 47fC VDD/2 43 J6 MA<>8 ~o 47K VOD/2 

FIGURE 6B. DYNAMIC BURN-IN AND LIFE TEST CIRCUIT 
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44 El VSS PWR NIA 
45 L7 HA09 0 47K 
46 K7 HAlO 0 47~ 
47 L6 HAll 0 47K 
48 L8 HA12 0 47K 
49 K8 HA13 0 47K 
50 Hl VOO PWR NIA 
51 LIO HA14 0 47K 
52 K9 HA15 0 47K 
53 Lll HA16 0 47K 
54 KlO HAl7 0 47K 
55 JlO HA18 n 47K 
56 Kll HAl9 0 47K 
57 Jll VSS PWR lilA 
58 HlO LOS 0 47K 
59 Hll UOS 0 47K 
60 FlO NEW 0 47K 
6lG10 BOOT 0 47K 
62 Gll PCLK 0 47K 
63 G9 HRW~ 0 47K 
64 F9 HOOO 1/0 47K 
65 Fll HOOl I/O 47K 
66 Ell H002 I/O 47K 
67 E10 H003 110 47K 
68 E9 H004 I/O 47K 
69 J7 VSS PWR Ii/A 
70 nlO H005 I/O 47K 
71 ~ll H006 I/O 47K 
72 Bll H007 I/O 47K 
73 L9 VOO PWR N/A 
74 All H008 I/O 47K 
75 Bl~ H009 I/O 47K 
76 B9 HOIO I/O 47K 
77 AIO HOll I/O 47K 
78 A9 H012 I/O 47K 
79 B8 H013 I/O 47K 
BO A8 HD14 I/O 47K 
81 Ll VSS PWR Ii/A 
82 B7 HD15 I/O 47K 
83 A7 GAOO ~ 47K 
84 C7 GAOl 0 47~ 

NOTES: 1. VDD :: 6. 0 ! o· 5 VOL-TS 
2. FO = 1~OKHZ, 5~:; DUTY CYCLE SQUARE WAVE 
3. F1 = FO/2, F2 = F1/2, .......... . 
4. INPUT VOLTAGE LOW: VIL = -O.2V TO ~O.4V 
5. INPUT VOLTAGE HIGH: VIS = 4.SY +/- 10:; 
6. PULSE RST HIGH FOR l~OUS AFTER EYERY 2ND 

CYCLE OF F13 
7. fOR DYNAHIC LIFE TEST, VDD > 6.0 VOLTS 

GND 
VDD/2 
VDD/2 
YDD/2 
VOO/2 
VOO/2 

VOO 
VOO/2 
VDO/2 
VOOt2 
YOOt2 
VDO/2 

-VOO/2 
GKO 

VOD/2 
YDO/2 
VDD/2 
VDO/2 
VDO/2 
YOOt2 
Fl 
F2 
F3 
F4 
F5 
GNO 
F6 
F7 
F~ 

VDO 
Fl 
F2 
F3 
F4 
fS 
F6 
F7 
'CliO 
F8 

YOD/2 
YDO/2 

FIGURE 6B. DYNAMIC BURN-IN AND LIFE TEST CIRCUIT (continued) 
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I 
I 
I 
I. 

PIli PIli LEVEL/ !QFP PGA 

i P1li # PIli # liAHE FUNCT RESIST. SIGNAL 
----- ----- ------ -------

1 C6 GA02 0 47K VOO 
2 A6 TCLK 0 47K VOO 
3 AS INTA 0 47K VOO 
4 85 NIH I 47K CNO 
5 C5 INTSUP I 47K VOO 
-6 A4 VOO PWR VOO 
7 84 Ell I 47K CNO 
8 ;..3 EI2 I 47K GNO 
9 A2 EI3 I 47K GND 

10 53 £14 I 47K GND 
11 A1 £15 I 47K GND 
12 82 RST I 47K VOO 
13 C2 WAIT I 47K GND 
14 81 ICLK I 47K VDn (SEE NOTt: 2) \ 
15 Cl GRWt 0 47K GKO 
16 02 G1.()t 0 47K .cliO 
17 01 G015 IlO 47K von 
18 E3 G014 I/O 47K VOO 
19 E2 G013 I/l) 47K VOO 
20 85 VSS PWR Gl\O 
21 F2 G012 I/O 47K VOO 
22 F3 GOU I/O 47K VOO 
23 G3 GOIO I/O 47K VOO 
24 -GI G009 I/O 47K voo 
2S G2 GOOS I/O 47K VOO 
26 Fl GOO7 I/O 47K VOO 
27 CIO von -PWR VOO 
2-8 1i2 GOO6 I/O 47K von 
29 Jl GOOS I/O 47K von 
30 Kl G004 I/O 47K von 
31 J2 G003 1/.0 47K voo 
32 011 VSS PWR GNO 
33 K2 -GD02 I/O 47K YOO 
34 K3 GOOl I/O 47K VOO 
3S L2 GOOO I/O 47K VOO 
36 L3 HAOI 0 47K VOO 
37 1:4 HA02 .0 47K VOO 
38 L4 HA03 0 47K YOO 
39 JS HA04 0 47K VOO 
40 KS HA<JS 0 47K VOO 
41 LS HA05 0-- 47K VOO 
42 K6 HA07 0 47K VOO 

FIGURE 6C. STEADY STATE TOTAL DOSE IRRADIATION BIAS TEST CIRCUIT 
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43 J6 HA08 0 47K VDD 
44 El YSS PWR GND 
4S L7 HA09 0 47K vnn 
46 K7 HALO 0 47K VOO 
47 L6 HAll 0 47K VOO 
48 L8 HA12 0 47K VOD 
49 K8 HA13 0 47K vnn 
50 HI VOO PWR vno 
51 LIO HAl4 0 47K VOO 
52 K9 HA15 0 47K VDO 
53 Lll HA16 0 47K VOO 
54 KlO HAl7 0 47K von 
55 JIO HA18 0 47K vnn 
56 Kll HA19 0 47K ynn 
57 Jll VSS PWR CND 
58 HIO LOS 0 47K GliO 
59 Hli UOS 0 47K G!{O 
60 FLO NEW 0 .47K GND 
61 -GIO BOOT 0 47K -GND 
62 GIL PCLK 0 47K VDO 
63 -G9 HRW-= 0 47K GNn 
64 F9 HOOO 1/0 47K von 
65 Fll HOOI I/O· 47K voo 
66 Ell HD02 1/0 47K VOO 
67 EIO H003 IrO 47K von 
68 E9 H004 I/O 47K voo 
69 J7 VSS PWR GND 
70 010 HOOS 1/0 47K VOO 
71 Cll H006 I/O 47K VOO 
72 Bll H007 I/O 47K VOO 
73 L9 VOO PWR von 
74 All Mooe 1/0 47K VOO 
7S BIO H009 I/O 47K von 
76 B9 HOlO I/O 47K VOO 
77 AIO HOll I/O 47K vno 
78 A9 H012 I/O 47K VOO 
79 B8 H013 I/O 47K VDD 
80 A8 H014 I/O 47K voo 
81 L1 VSS pwa GNO 
82 B7 HOIS I/O 47K von 
83 A7 GAOO' 0 47K vnn 
84 C7 GAOL 0 47K vDn 

NOTES: l. VDD= 5.5 +/- 0.5 
2. APPLY A HIHIHUH OF 10 ICLK PULSES AFTER ~OWER-UP 

PULSES ARE SOX DUTY ~YCLE SQUARE WAVE, PERIOD > SUS 
AFTER INITIAL PULSES; I-CLK IS LEFT HIGH 

FIGURE 6C. STEADY STATE TOTAL DOSE IRRADIATION BIAS TEST CIRCUIT 
(continued) 
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TYPICAL 
Cloer: 0;:; 

STR03E 

TYPICAL 
tNPUT 

TYPICAL 
OUTPUT 

TYPICAL 
DATA 

OUTPUT 

FIGURE 7. 

S-311-P-721 

. t PULSE WIDTH t PULSE WIDTH , 
4.0V ~ .. 
c.sv_ ;\1 '-_2._2_SV ___ .....If 2.2SV 

I i '.SETV,"! :HOLD! 

~ .OV -;---:-:7:-:-;--;-X:-:-:-7.:------~-----
o.sv (X X X x* 2.2SV 2.2SV *' X x: >- ,Y\ ,\ .. ' 

1 , 

~SV 

I t DELAY, It DELAYI 
- """1 i OC ..., 

. I 

+- 2.2SV - j * 2.2SV 

I ~VAU~ I ~ HOu;, " 

I II 
____ -<7.- 2.7SV 2.7SV j: ___ _ * USV '.7SV ,~---.;....:.-.,;;;, 

AC DRIVE AND MEASUREMENT POINTS - CLK INPUT 
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ICLK I ; 

"'1 t= ~ i'" I 
TCU< --!...7.'-, I 1;: -r.-~-...... " / " / 

" 

-t13---!-'12::J I I 
I I" I' I I _15:-- --it.(l, =it'(t-

WAIT I I &/////////9." , ~";;''':''';''':''':';':';:\'':'':':'':':'':±<;'':''':'''' ______ _ 

t1S-l :- ---i r t20 I' -1 1St- ' 

11 ~ I Jc" /--------, 
.,......,tK --:../j I IJ '------------' "-

NOTE 1 I ~ 117--;-116 \ I 

~ -L/ ~ ________ / 
NOTE 2 .-J -.J F t 20 r- tS1 --i . ISO 

GIO --' -....:7.,.------------"r-- ~ 
NOTE 3 -......,.~">j 1''-----------/ 

NO~S: 

l. NORMAL CYC!...!:.: This waveform dea.::rc •• & norm.al PCLK c:y-Je &.no:: a PCLK cr-. w;u,. Wail ataLe. 

:!.. EXTEND£:) ~...E..: this .. avet:>rm ~.s.;f"i:>4. & PCt.K ~. be- .. USER ",emory .=.u Ott" a.n e;c,t.m..al ASt:: Bu. rea.Q: C')"Cf. wtwn th4 CYCE.X'r ~l Of 

ARCe: bit is •• 1. 

:1. EXT;NOED CY~ This .. ...-.Iorm duoi:> ..... GIO c:y-..J,o 10<' &1\ ."LenW 1.$~ Su .... ad when .,.. ARCE bl: .... l. 

.... An a..:1n.. HiVH aiQnaJ on t."\. RE.SET n!)ut is cuaranlee< l:) ,.. •• 1 Uw Proc .... CW" r c.s C ....... li:)n is g:r.al.r tNon Ott"..quaJ to ... t'G~Q .eo •• 01 C~ plt.a '" t:::...K 

cycte .. eUI::I a.nd ho&d limoe,. at 1M R£SET .... cu( is &.:1 ..... tor "s.a than four Nino ..0041 oI1ct..K tn. p~ .. aor win not f' •• ~. 

FIGURE 8A. TIMING DIAGRAMS-CLOCK AND WAIT TIMING 

E15- EI3 
j,-'~~-\-:-\-\-:-\-\-\{..,...~--,\~ 

------,~I t7 i-- ~ t8 

. I 
f'-~----"\-\-\-',-\-\-\ -\ -\ \ 

FIGURE 8B. TIMING DIAGRAMS-TIMER/COUNTER TIMING 
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PCtJ( 

MA 

LDS 
UOS 
NEW 

80QI 
MRIVI 

1.1.0 
IN 

1.1.0 
OUT 

----~·t r~--------~f 
-. --t26----4 I i-t28~ 

NOIE.S: 1. t! both LOS al'\od UOS ..,.\0-, no m.~ry a.:::_:u is lnino pta=. in ttM c..ttT.nt cyde. Thi.s only O=Ut'S C:~"\Q .:or .... "'...:: n$\!'v:ti.;HU l"la: d:l~! 
a.:::e::s m.mory. 

2.. Durin; a. strea.n"\oe"C' sinQle ~. nst:'u=ti~n. t.."'. Memory O&!a Bus is c!nv.n by L". prn.:ess.:ar. 

FIGURE 8C. TIMING DIAGRAMS-MEMORY BUS TIMING 

1::tX / 

GIO ==-=:? 
I 

I 
PCtX -1 

I 

1,-----.. 1. __ --.. 
' .... ------7{" ' _____ -'T-I ' .... ---/ 

-.J 1_. _ ISO ~ 151 

--~------~~ --, ~~---------~--
!----- 145 --_~I_--- l.:s -----'-1--- t 69 ! 
~--------~,I ~~I----------~,----

I I L tS4 -i 
i--- t 52 -----! 

GA I ~ 

f---- 155 --_ ..... t- ISS-': 
I I 

GR/W 

GO 
IN 

GO 
OUT 

NOic;.S: 1. GIO rom"",. hioh lor intom.al JS::: bin cydo •• 

:2.. G?ffl 004"3 I:>w aM! GO d c::r;"en f::>r all JS::: wr~o cy.:tu. hcIUC:~ intorTW "" .... 

:I. Dunno non-AS::; wri!. cy:\9S. GD is no( driven by tho "'OX Z010: ,Th.'.!or •• 1 is r.eom"'...a-<l thai alt GO pc" be pull<>C \:) \':;:: Ol' GN;) \:) 
minimize power su~~y OJrrent and noise. 

FIGURE 8D. TIMING DIAGRAMS-ASIC BUS TIMING 
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e1 e2 

PCLK 
144 

EI J I 

INTSUP (.<-<.vX"X<X>=:X:'»('X/· , 

e3 e4 

t 47 

e5 

I 
t 47 • I 

\'\.", . ~,\.<),,'.~"" '·S"'>-:'\.' 
I 

'-- I 67 ---. ;-- 163 
I i I 

I~'TA 
f,----~ 

---------------------, ~ t 25 J L t 28 
• ! 

MA x "* INT VECTOR * 

FIGURE BE. TIMING DIAGRAMS-INTERRUPT TIMING: WITH INTERRUPT 

NO-r-~: 1. E.,.n.:.s in a,."\ intetTUj): seQuence are as SotlO'Ws: 
SUPPRESSION 

_1. T ..... Wel'f'\J!)t Controe.r 11m:»I •• th4 int.rn..r;>C ,.~u.-:t in:>uts on tM risinc e<5o-e of pCJ(, I! NMI tise, ~!'w .. n.' .. t\~ t~ rLsno .c::;:. of P"""'-\..K 

prior \0 .~. t!'\. interN!)t veC1Ot' _ill be for ':Ml. 

_2. ~ an,.. tntert'V:tt r-cuests _.,. '~r:\:ll.ee. th4 1nletT'U::»t ConltOU.r issves an inle(T'\J;It r..:;;,t.st 1:1 L .... ·C':)f. 01\ the fAAin.; ...:~. of PCLY,-

..:1. i;... e:>r. s.a.mp;loes ttw ,tate of '-". "".m.rp;t r.Quests from th. Intemz::tt Cot\lroll.r on \."'1. f~C'\O e<::-. 01 PC:..y __ l! ~'7'S:':? is hiCh. ~sk~. 

nterrv:>ts wit t\!)! be oele:ted at this time . 

...c.. Whe'" thoe CQ-t"e ,a.m;:ll.,. an i.~terN::tt reQunt on t.M faD&t\Q -.dO- of PCLK.. L"\ In'etT'\.l:)t A::":'\.:)wt.c~. cy.:.!. will b4-~", ()I'\ tM Nd (Csio-;: ~O. of 

PC:.J<.. 
85. FoIlo-in-;lIM delr.:1ion 01 &.~ inI..-rv:>t r.Qv..s1 by 1M <:0< •• &."\ Inlt<Tu:>\ N:l<.n¢w106Q' ~. b4~in •• TN inI.mr.:>1 ~\Or _ill b4 based on "'. 

hiQhtst oriori!y nt.fT\I:>~ re-::;uest &.::liv. at this time. 

2... 14.( is onfy (~v1r.d to d.,erm.tM ....... 1"\ the lnt.m.rpt Aeknowi.dO. c:ydt wilt oc::::ur. 

:l. Int.",,:>: r.c:ves~ st\:>uld b. hole &CI;'" unlit tho Int.m.t:>t Ad<n"",lodQ. er.;l. lor l"'al ;"l.,.":~t =. 
e1 e2 e4 eS 

PCU< 

---; 
! 

~l ~~----------t~~-t-47~~\~~~~~\~·~-~~~~~~~~~~~-~-~-\~~~-~~-.~-~~-\-~,~~~~--~ 

I 
INTSU? ¢.:»>~W:~~~()(~~~ 

1 i 
.l~· "'~"j.,. . p/..,rY~l<'YYtiyy~«~~-¢*&"'9 

I i I I -I r t67 -, r l68 

t~~A • ______________________________ ~J( I l'~-------------------
I L-l26 I ~t28 

---; ! i 

MA x x 
FIGURE 8F. TIMING DIAGRAMS-INTERRUPT TIMING: WITH NO INTERRUPT 

SUPPRESSION 
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NMI 

I/'ITA 

t , ~t65 

f,----.:......,~\i 
------------------------------__ ~" Ii'~ ____ _ 

{" 25 ---1, II-- --: -" -. 2.8 i: . 

x X X ~ NMI .!;..: 
------~~----------~~----------~~-----------L/~"~VECT()R __ '~·_' ________ _ 

Notes: 
1. Events in an interrupt sequence are as follows: 

el. The Interrupt Controller samples the Interrupt 
request inputs on the rising edge of PCLK. If NMI 
rises between el and the rising edge of PCLK prior 
to eS, the interrupt vector will be for NMI. 

e2. If any interrupt requests were sampled, the 
Interrupt Controller issues an interrupt request 
to the core on the falling edge of PCLK. 

e3. The core samples the state of the interrupt 
requests from the Interrupt Controller on the 
falling edge of PCLK. If INTSUP is high, maskable 
interrupts will not be detected at this time. e3 
is not applicable to figures 8F and 8G herein. 

e4. When the core samples an interrupt request on the 
falling edge of PCLK, an interrupt Acknowledge 
cycle will begin on the next rising edge of PCLK. 

eS. Following the detection of an interrupt request by 
the core, an Interrupt Acknowledge cycle begins. 
The interrupt vector will be based on the highest 
priority interrupt request active at this time. 

2. ~44 is only required to determine when the Interrupt 
Acknowledge cycle will occur 

3. Interrupt Requests should be held active until the 
Interrupt Acknowledge cycle for that interrupt occurs. 

FIGURE 8G. TIMING DIAGRAMS-NON-MASKABLE INTERRUPT TIMING 
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I 
I 
I 
I 
1 

NOTAnONS 

",-wries 

g-wrhd I 
u-rtJ6d I 
u-\tVrictJ I 
S..,../):.P I 
DU? I 
OVER I 
-DROP I 
inv I 
II/U-op I 
!:hift I 
t! 

D 

R I 

Read data (by1e ()( wo<d) kom memO<)' location addressed by oontonu of [1!J::;; ReOist.". inlo £1!::;; Reoister. 

Wrile contents (by1e or wo<d) of ~ Re'Jisler inlo memO<)' io::.alion addre3se<! by conlents of I1!I:t RoOis1ef. 

Read da:a from the ASIC address (addreS3 field ggggg of insttvclion) into Li:!J:i; R~ister. 
A read of one of L"'e on-chl;) peri;)heral re~islers can be done with a g-rt!lId co:nmand. 

Write contents of ~ Recister to ASIC addre~ (ad::lress ( ... Id (lggg(l ot instruc:ion). A write to one 01 the 
on-..hio perioheral registers can be done with a g-...,rirt1 =mmand. 

Read co: .. :ents (,",'OrO o:'Ily) 01 User Soace bcatio.., (a::dress liold uuuuu of insVVC!ion) into i:E::: Reoistor. 

Write co.,:cn!s (word o.,ly) 01 ~ Re9istar into User Soace location (address foeld uuuuu of ins:vC'.ion). 

Ex::hanoe c:::;)n~en~ of ~ and ~ re;Jis~e!"'S 

Co=,y c:;..:'\ten!s 0: l..!.!.!..;.- Re-;:ster b 1,'1::;' 1: J R~is!~!'. =n.:s!"\in~ orevO.Js con!en!s o! 1.1'1::> t: o."'\~ S:.a:.k U,emory .. 

Co;::JY co..,:.e:"l:.s o! :1\;> "! h-!c:s!~r to ~ Me-;:S!e~. '::>us.hin~ o:"ioinat coote-."\~ 0: ~ to '4\;::> c I he-;lster a.'"ld o.--i:ji:'lal 

= .... :en!s 01 ',':::> 'I Re=ister to S:.ack Memory. 

P:.>:> ?arz.tne!~r Sta:::.k.. dis::.arcinc oriOinaJ cooten~ o~ 1.!..!.:.A Re-;,i3ter. te.avinc t:"le on~h"'\aJ ~"'\t&n.!.S o! \1'1:> .. t in ~ 
31"10 the o.;oinai co.,ten!s O! the to;> S:.ack Memory L=tion in 11'1:> , L 

Pec1o:m '·s com;>lement on co..,tents o!~ Re;:ster. it i bi~ in in~-i::;,n is 1. 

P~or:n z.~~~riate e::'l::: or 11611 ALU o:>eratoi f:ot":'\ 7a!::>le 23 oncootents o:~ a,."\cu't, fJ' re;tisters. 

Per-oem a::>::>ro::>riate so ... il: ooeration (ss= flelo do in~_~ion) from Ta!:>le 2< on co.,ten!s 01 iE 
2.,d1or 1,'1:::> " r~is!e<S. 

?ush :;. ... o:'t liteca! t!~= t!::!<!dd lield of instru~O<'I on!.:) Parameter S:a:::k (wh~ ddddd co.,:.z.ins L"Ie a::"..Jal 

value o~ the $.~:-: lite:a:). Tne orioina.i con!e-n:S c! ~ a.~~ p"..J~,",ed in!:> hi~:> , t. a~ t."'e onOinaJ CO""ltents o! 
(,':::> • J a~e ;)::s. ... e-d.O'"'I!.:) S:.a=k Memory. 

Push Ion; lite:al 0 from nert sequential b=a:ion in o~ra.m m&rT'IO()' one Parameter S:ad<.. 

The ori;inaJ conten!s 0: ~ are pus. ... e-d ;"\0 ~ 2..,0 I.'>e orioi:\2.J =nten!s ~~ are P' ... s. ... e-d on!.:) 

S!a::r. Merno:y. , 

Perlorm a Re::..m From Su!>routine if bit -= 1. 

NO'i'"2 AS. u:"KJSed OOC:X:::e-s are ,.. ... rv~ for fuoture a.""d'\il-==un.( ~~m«\!.s. 

TABLE lAo INSTRUCTION CODES-INSTRUCTION SET SUMMARY 

I FUNCTION CODE I DEFINITION 1 
ggggg I Add~ess field for ASI~ Bus Io::.ations 

I uuuuu I AddreS3 field for US<!~ Space memcxy b-...a:ions 

ecce I ALU fun::::;",,:; (se-e Table 23) 
111111 

ddddd I Short lite:als (=n:ainino a value ftomO to 31) 

ss:s I Shift FUI'\..--lions(see Table 2<) 

I 

TABLE lB. INSTRUCTION CODES-REGISTER BIT FIELDS (BY FUNCTION) 
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OPERATION REruRN ASIC 
(g-rl1l1d. BIT ADDRESS 
g-wric,,; VALUE ggggg REGISTER AJNcnON 

Read mode I 0 I oocx>o I .{J Pushes the contents of D into ~ (wilh no 00:> of the Relurn Stack) 

Read mode I I 00000 I [] I Pushes the contents of [] into I r -J :.. then periorms a Suorou!ine Return 

Write mode I 0 I 00000 I [] I Poos the contents 0: ~ into [] (with no push of the Return Stack) 

Vlrite mode I I OOOY.) I {] I Perlorms a Subroutine Return. then pUshes the coments 0: u..:::. into [] 

Read mode I 0 I ·00::>:)1 I [] i Pushes the contents of Q into iI!J::;;. poo:>inc !:-.e Return S:,,::;" 

I Read mode I I 
OOOJ; I [] I Pushes the contents of [] into I' .1:. witho:J: oo:>:>inO the Re::J~" S:a::k.. t. ... e~. 

exe::u!es the Subroutine Return 

I Write mo-de I 0 I 0-0001 I [] I Pushes the co."'\tents of t r .'. into [! po:::>::>~"'\; :'le Pa:-ameter S:a~k , 
I i I I I \Vrite mOde 000J1 [] PerlOmls a Su~routine Return. then p-..:shes :>e c:>n:en:s o~ l.!.S into [] 

I Re2Crn~e I 0 I 00::)10 I [] I Pushes the conten~$ o! 0 sh~ec lett by on4! bi!" into l' -1:.-
(the Retum Stack is not poo;:>eCl) 

I Read mOde I 
I 00010 

I 
[] I Pushes the contents of (] shi:ted lett by one 0::" into I' -1 ~ (the Re::.:m 

I Stack is not poooed). then perionns a Subroutine Return 

Write mode 

1 

0 00010 

1 

D I· Pu,",,, tho ="O~ 0' U.!1> ;0', n ~ , -,e"m- ~uo,. ;0';''';0, Uu" 
the next instrv::tion is to be pe:iorrned a s::>ecifie-:! numb~ o~ ti,-:,es; 
the Parameter Stack is pOo;:>ed 

Write mode I OOO~O .{J I Per-orms a SUbrO'Jtine Return. L'>en pushes :"'"Il! stream count i,,:o II 

I ~ I ?ushes the coilten:sof~in!.O 1:.';. 
--

Reac mxe 0 001~1 

Reac rn:x:e I 001 ~ 1 ~ 1 Pushes the conlents of ~ into It oj :.. -t'>e:'l oe:-:o~ms .. Sub~o":;ne Retu~n , 
~':ite mode I -0 001': 1 ~ I PeMonns a Subroutine Call to the address c.o,,:ainoo in ~. oooping l the Pa~rneler Stack 

\Vrite rn:x.'Se I oon1 ~ I Pushes the =ntents o! ~ onto t.'>e Return Stack belore execvtin; 
the Subroutine Return 

.. Se. the R'iX P~ratnm.r .. R.t.renee Ma.:waJ for & eon'\;)l~. 1i.£t1nQ of t),,?i.::.at a.o!\ware fun='ot\L,. 

TABLE lC. INSTRUCTION CODES-RTX2010 I AND PC ACCESS OPERATIONS* 

INSIRUCnON CODE OP;:RA.TION 

151.:'312 11 10 9 8 7 6 5 .: 3 2 0 
1----, 0 0 0 0 0 0 R 0 0 Set~~I~ 

0 0 0 0 0 0 0 R 0 0 Selec!(- ;;;1 

0 0 0 0 0 0 R 0 0 0 0 Set SOFil~'T 

0 0 0 0 0 "0 0 R 0 0 0 0 Ctear SOFTII'.'T 

TABLE lD. INSTRUCTION CODES-RESERVED I/O OPCODES 
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15141312 

o a a a 

... 
Suoroutine Can Bit -.--J 
(Bit 15 = 0: Cal!. 
Bit 15 = 1: No Calt) 

INSTRucnON CODE 

" ,0 9 8 7 6 5 4 

a a a a a a a a 

32' 0 

a a a a 

OPERATION 

Call word address 
aaaa aaaa aaaa aaaO. in the paoe 
indicated by ~ This address is 
produCed when the processor 
perlol"rns a left shift on the address in 
the instructiOl1 cooe. 

TABLE lEo INSTRUCTION CODES-SUBROUTINE CALL INSTRUCTIONS 

S:JbroutJne Return Bit
(Sit 5, A = 0: No return 

A&: 1; Return) 

TABLE IF. 

INSTRUCTION CODE 

1110'98 7 6 5 4 

R -

.... 
I 

OPERAnON 

321 0 

Retum from subroutine 

• ,Does not a.,;:>ly to Subroutine Call or B:anc."I InstN::1ions. A 

Subroutine Aetumca."I be c~),:nbined with a.'1yo'.herinstnJetiO:1 

(as im;:>lied here by hY;:>he:1s). 

INSTRUCTION CODES-SUBROUTINE RETURN 

INSTRUCTION CODE OPERATION 

151413'2 1110 9 8 7 6 5 4 :3 2 1 0 

, 0 0 0 -0 

0 a 0 , 
a 0 a 

a 0 

Bra:l~h Address· 

TABLE lG. 

S-3ll-P-72l 

b ·b a a a e. 

b b a a a a 

b b a a a a 

b b a a a a 

y 
I 

a a e 

a a a 

a a a 

a a e 

e 

e 

a 

e. 

a 

a 

a 

a 

ORO? and b:an~h if Il..oJ« = 0 

Brarv.:h If iI$ = 0 

Unconditional b:andl 

cBran::h and decrement [J if [J .. 0; 
Pop [J if [J = 0 

INSTRUCTION CODES-BRANCH INSTRUCTIONS 
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l , 
INSTRUCTION CODe OPERATION 

"-
1S 141:1 12 11 10 9 8 7 6 5 4 :1 2 1 0 (lSTCYCLEI (2ND CYCLE) 

1 0 1 1 0 0 0 0 0 R 0 0 0 0 0 g-rudDROP iny 

1 0 , , , , , 0 0 R 0 0 0 0 0 g-rel1d Iny 

, 0 , , C C C C 0 0 R 0 0 0 0 g fl-reed OV-cR alu-Q;> 

, 0 , , 0 0 0 , 0 R 0 g g g g OUP g-•• uire inv 

, 0 , , , , , , 0 R 0 0 g C g g-wri:e inv 

, 0 1 1 C C C C , 0 R 0 0 Q g g g-rtllldSWAP I!lu-o;> 

TABLE 1H. INSTRUCTION CODES-REGISTER AND I/O ACCESS INSTRUCTIONS 

If\!SThUCnON CODE OPSAi10N 
A 

1S14l:1~2 1110 9 5 7 6 5 " :1 2 1 0 (1SiCYCLEl {2ND CYCLE) 

1 0 , 1 0 0 0 I 0 R d d d d d dOROP inv 

1 0 , , , , , 0 , R d d d d d d inv 

1 0 1 1 c c c c 0 , R d d d d d d OV-::.R ai!,.:-=~ 

1 0 1 1 , 1 , I 1 , R d d d d d dSWAPDROP i:lv 

, 0 1 1 c c c c , , R d d d d d dSV:;"'':J al:.J-o;> 

TABLE 11. INSTRUCTION CODES-SHORT LITERAL INSTRUCTIONS 

INSTRUCTION COO::: OPERt..nON 
A 

"' (1STCYCLE) (2NDCYC~ 

1S 14 1:1 12 1110 9 5 7 6 S " :I 2 , 0 

, 1 {) 1 0 0 0 0 0 R 0 0 0 0 0 DSWA? i:1v 

1 0 1 , 1 , 0 0 R 0 0 0 0 0 o SWI-P SWAP ioy 

1 , 0 1 c c c c 0 0 R 0 0 0 0 0 o SWf.P sw A? 0\,;:,,, &lu"""O;l 

1 , 0 , , , , , 0 R 0 .0 0 0 0 o SWAP OROPi:w , , 0 , c c c c , 0 R 0 0 0 0 0 DSWN> a:!J-op 

TABLE 1J. INSTRUCTION CODES-LONG LITERAL INSTRUCTIONS 
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INSTRUCTION CODE OPERATION 

r_---------JA---------~.,J 

15141::112 111096 

, , s 000 

1 1 s 

, S c c c c 

, , s 000 p 

, s p 

1 s a a a p 

, , , S 000 

, " , s 

, :s c c c c 

1 1 s' 000 p 

1 , , s , , p 

, s e. a a p 

..I... 

I 

7 6 5 4 

o 0 R 0 

o 0 R 0 

o 0 R 0 

o R 0 

o 1 R d 

o , R d 

ORO 

,OR 0 

lOR 0 

, , R 0 

1 R d 

, , R d 

::I 2 1 0 

o 0 {) 0 

o 0 0 0 

o 0 0 0 

o 0 0 0 

d d d d 

d d d d 

o 0 0 0 

o 0 0 0 

o 0 0 0 

o 0 0 0 

d d d d 

d -d d d 

If s = O • ..,.emory is e~esseC !:>y wore 
If s = '. Memory is a~esse::l by !:>y.e 

I: (p = OJ. ~r.orm either 
!SWAP DROPI or 
{OVER S\'JA?I 

(1ST CYCLE) 

m-reIJdSWAP 

m-rs4dSWAP 

m-rIJIJdS\\'AP 

(SWAP DROPI OU? 
m-reIJdSWAP 

;SWAP OROPI m-rsl!ld d 

(SWAP DROPI DU? m-rud 
SWAP d SWAP alu-o;:J 

OV:;:R SWAP m-wri:B 

OV:::R SWAP m-wri:e 

m-reed$\'IAP 

(OV"'--R SWAP: SWAP 
OV""::.R tn-write 

(OV:::R SWAPI m-wri~B d 

(OV::.R SW API SWAP OV:;:R 
m-wri:tt d SWAP al'-!-Q;:J 

Note: SWAP d SWAP • d ROT 

(2ND CYCLE) 

inv 

S\','AP inv 

SW AP OVER alu-OD 

NO? 

DRO?i:w 

elv-o::l 

NO? 

Tl'.BLE lK. INSTRUCTION CODES-MEMORY ACCESS INSTRUCTIONS 

15141::112 

1 

, 

{) 0 

() '0 

{) 0 

{) 0 

-0 0 

o 0 

INSTR~cnON CODE 

11 '0 9 6 

000 

c c c c 

00-0 

c c c c 

7 654 

o 0 R u 

o OR u 

o 0 R u 

lOR U 

-0 R u 

() 'R u 

r-------~~~--------:l 2. , 0 (1STCYCLS) {2ND CYC:..E'} 

u u u u i!"lV 

u u u u SV;;··.P inv 

u u u u S',''' A? OV::.R ahr-C>;> 

u u u u OU? u-wrr.e i:-.v 

u U,U U DUP u-wrr.. ORO? inv 

u u u u u-rttlld SWAP e.iu-o;:J 

TABLE lL, INSTRUCTION CODES-USER SPACE INSTRUCTIONS 
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INSTRUCTION CODE OPERAnON 
/'\ .... 

15141312 " '0 9 8 7 6 5 4 3 2 1 0 (1ST CYCLE} (2ND CYCLE) 

.0 .0 .0 .0 .0 .0 .0 R .0 s s s s inv shift 

.0 1 .0 .0 .0 R .0 s S II s DRO?DU? Inv shift 

.0 .0 c c c c 0 .0 R .0 s s s s OV-::R SWAP alu-<:l;:> shi~ 

0 1 .0 .0 .0 .0 .0 R 0 s s s s SWAP DROP inv shift 

0 0 0 R 0 s s s s DROP invshift 

.0 1 .0 c c c c 0 R 0 s s s s elu-oo s!'\ifl 

.0 .0 .0 .0 .0 .0 R .0 s s s s SWM' ORO? DU? inv shift 

0 0 .0 R .0 s s s s SWAP inv shift 

.0 .0 c c c c -0 R .0 s s s s SWAPOV-:::..R alu-<:l;:> so ... i:: 

.0 .0 0 0 .0 R .0 s s s s DU? invsrun 

-0 .0 R .0 Ii S S s OV-::R invshi!:. 

0 , 0 C C C c R -0 s s s s OVEROV-:::..R aJ:u-op s. ... ~ 

TABLE 1M. INSTRUCTION CODES-ALU FUNCTION INSTRUCTIONS 

INSlRUCnON CODE: O?ERATION 

15'''''312 11 10 9 8 7 6 S 4 :l 2 1 0 

1 .0 1 0 (Se: the Pr:Y,j:cmmer's Re!ere= f..'.anual) 

• Th.u iruttv:::tOn. P<><"Iorm mulli-str.> r:'Ul:h fvncti:>Iu su::h ... mul:i:>b!~ dNOsQn anc! ~ = Ivnctlo:u... Use 0( .1:. .... , 1M Slro&.~ I:u~ ... .:x:. or 
ma:king 01 intO<'N:>ts is .... ~....:ed to avec ~U3 rnub wMl'I p.t!onn~ s:.P Math ~ Th. fonowhg is • aumr=.-y 0( l ....... O~I""'C 

Unsigned Divisbn: 
load divide:Y.l in:o ~ and-~ 
load divisor into £a 
Execute si;1gle S~;:> form of -02· instru::::tion 1 time 
&ectr-e ~e A41 A 1 time 
Exectr.e o;x;ode A4SA 14 times 
Exec~e o;:>=ode A4SS 1 time 

The Quotient is in lI@:il • tt\e remainder in ~ 

SQuare Root O;:>e:c.tio.,s: 
load value in:o ~ and-c:2:il 
Load800:>H i:1to @II 
Load 0 into £i:iI!] ' .. 
Execute sin;le ste;:> form .of -02· instruction 1 time 
Execute .o;r-ooe AS1A 1 time 
Execute .opcode ASSA 14 times 
8::ecute .o;:>::::ode ASSS 1 time 

The root is in mill . the remai.,der in iill 

TABLE IN. INSTRUCTION CODES-STEP MATH* FUNCTIONS 
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ecee 6611 FUNCTION 

0010 001 ANO 

0011 NOR 

0100 010 SWAP-

0101 SWAP - c With BotTOW 

0110 011 OR 

01" NAND 

1000 100 + 

With Carry 

1010 101 XOR 

lOll XNOR 

1100 110 

1101 -c With BotTOw 

TABLE 10. INSTRUCTION CODES-ALU LOGIC FUNCTIONSjOPCODES 

SHIFT 
s.sss 

0000 

000' 

0010 

001\ 

0100 

0'01 

0110 

0'" 

1000 

1001 

1010 

,011 

I 0< 

I 2'c 

1 cU2I 

I U2I 

121 

I N2'c 

I 02'c 

I- cUD2! 

FUNCTION 

NoShi" 

Sionenend 

Mthmetic La" Shiff 

RolataLett 

Right Shilt Out of Carry 

Rotate Right Through Carry 

LoQic.al Right Shi" 

Arithmetic Right Shi" 

L.!tShiltor~ 

Rolate~Le" 

32-bit Left Shift 

32-oit Rotate Le" 

32-oit Right Shill Out of Carry 

STATUS~ ____ ~ ____ ~ ____ ~ ____ ~ ____ ~ ____ -4 1 
~ REGISTER ~ REGiSTER 

-0/= C T1S I Tn 1 TO N1S Nn NO 

-cy I Z1S I Zn I ZO I TN'S TNn TNO 

Icy Z1S I Z,S I ZIS I TN'S TNn TNO 

Z,s Z14 I Zn-l I 0 I TN'S TNt> TNO 

Z15 Z14 I Zn-1 I cy -I TN1S TNn TNO 

I 0 I Zn+l I Z1 I TN15 I TNn TNO 

I ZO I Zn+' I Z1 1 TNIS ITNn TNO 

I 0 o I Zn+1 I Z1 I TN1S 1 TNn TNO 

Z15 Z15 I Zn+' I Z1 TNIS I TNn TNO 

Icy ZIS I Zn I ZO TN14 I TNn-l 0 

Z1S I Zn I ZO TN14 I TNn-l CY 

Z1S I Zn-1 I TN15 TN14 I TNn-l 0 

Z15 Z14 I Zn-l I TN15 TN14 TNn-l CY 

I 0 CY I Zn+1 I Z1 ZO TNn+1 TN' 

I c02! 32-b;t Rotate Right Through Carry TNO CY ZO TN"",'1 TN' 

" 10 I UD2I 32-bit LoQical Right Shit! I 0 o I Zn+1 I Z1 

I 02! 32-bit Right Shill Z15 Z1S I Zn+' I z, 
t See the Programmer's Reference Manual 

..... 'here: TIS -Most signilicant bit of ~ 
Tn -Typical bit of ~ 

TO -Least sionifoeant bit of ~ 
lollS -Most ~iQnirtC3nt bit of ~ 
Nn - T ypic:al bit 01 ~ 
NO -Least signifICant bit 01 ~ 

C -Carry bit 
-CY • -Carry bit before ooe,"lian 
Zn -ALU outPut 
Z 1 5 -Most sionifcant bit'S of AUJ outout 
TNn -Qriginal value of typical bit of 11'1" " 

ZO TNn+1 TN' 

ZO TNn+1 TN' 

TABLE IP. INSTRUCTION CODES-SHIFT FUNCTIONS 
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r~' ~------------------------------------------------------------------------------------------~ 

15141312 

., 0 , , 

'I 0 'I 

., 0 

'I 0 ., ., 

'I 0 'I ., 

'I 0 ., 

o 'I 

o ., 

o 'I ., 

., 0 ., ., 

"0 'I ., 

o 'I 'I 

o ., 

o ., 'I 

., 0 ., 'I 

Q ., 

o ., ., 

o ., 'I 

o 'I ., 

o 'I ., 

'I 0 'I ., 

o 'I 

TABLE lQ. 

S-311-P-721 

INSTRUCTION CODE 

., 1 '10 9 8 

o 0 0 0 

o 0 0 0 

000 0 

o 0 0 0 

o 0 0 0 

o .Q 0 0 

OOO-() 

o 0 0 0 

o 00 .Q 

·0 0 0 0 

Q 0 0 0 

OO,()O 

-0 0 -0 0 

o {) 0 0 

o -0 0 0 

o 0 -0 0 

., ., 'I 0 

., 'I 'I 0 

., ., ., 0 

., ., ., 0 

'I 0 

., 'I 'I 0 

7 6 5 4 

o 0 R 0 

o 0 R 0 

o 0 R 0 

o 0 R 0 

o 0 R 0 

o 0 R 0 

o {) R ., 

o .Q R 

., 0 R 

o 0 R 

., O'R 

'lOR 

o 0 R 

o 0 R 

o 0 R 'I 

o 0 R 

{) 0 R 'I 

00 R 

o 0 R 

., 0 R 

'lOR 'I 

'lOR 

3 2 ., 0 

000 

., 00., 

o 0 

'I 'I 0 0 

'I 'I , 0 

'I , 

000 'I 

o 0 0 

{) 0 -0 

o 0 

o 'I 0 

o 

000 

o 0 

o 'I 0 

0-

000 

o 'I 'I -0 

o , 1 

o 0 {) 

o -0 

o 

OPERATION 

Forth 0 = 
Double Shift Rich! Arithmetic 

Double Shift Ri~ht Looi=1 

Clear MAC Accumulato( 

Double Shift Left LO';li=1 

A::>atinc Point Normalize 

Shift MAC Ou!::>ul R~s RiCh! 

Strea.'ned MAC Setween Stack and Me:-:io;y 

Streamed MAC Between ASIC Bus end Merno,"; 

_Mixed Mode Mul:iply 

Unsi:;:ned Multiply 

Sicned Mulli;>ly 

S<Cned Mpy anC Subtract from Accumu:C_jc.~ 

Mixed Mode Multiply Accumulate 

Unsicned Multiply Ac:::umulate 

Si;ned Multi;>ly Accumulate 

Load MXR R~ls!er 

Load MLR ReQis!er 

Load MHR Re-cisler 

Store MXR RfY.Iister 

Store MLR ReQister 

Store MHR R~ister 

INSTRUCTION CODES-MAC/BARREL SHIFTER/LZD INSTRUCTIONS 

PAGE 50 REV: 



TABLE 2A. ELECTRICAL PERFORMANCE CHARACTERISTICS 

p l.f~rneler Symbol Condilions Group A Limiu Unit 
·SS·C $. Te $. +12S·C. Sub· 

Vee = ~5 V and S5 V. Groups I Unless otherwi~e specified Min Mu. 

LoSied One: Input I V~ Vee = 55 V 1. 2. 3 IVe~0.7 , ... Iv Volta£e: 

Losie!.1 Zero Input I y~ Vee = 4.5 V 1
1
•

2
•

3 , ... I 0.& Iv Volllo£e 

High Ou:put I VOKI Iv =4.5V.I =~.OrnA I 1. 2. 3 13.5 I ... Iv ee .,.. 
Voltz.ge I VOH2 I Vee = ~.S V. [OK = .tOO!LA I I V ec·O.~ I 

I ... I I 

Low Output I V O~ 1 Vee = 4.5 V. 10:" = 4.0 rnA I 1. 2. 3 

1'" 
104 Iv 

Vol;,z.~c:. 
I . 

I 
I I 

inpul Lcti:Lse [I V ~ = 5.5 V. VI = V ~ or GND frC = .... 2S·C I 1. 2. 3 1. 1 11 I;";A 
Cur-cnt TC = ·5S·C 

FC = ... l25°C I 1.5 I 5 jl!A 

~/O Leu,,-;:: I I~ \Vee =55 V. Vo=VeeorGND \1.2.3 1. 10 

I 
10 j ;.:./\ 

Cu..-ent I -

Ste.ncby PO"'c:t leo-I r. V~o,GXD.!J JTC = ... 2S·C ·11.2.3 \ ... I 500 II!A 
Supply Cu:-:-er.t TC '" .5S·C i 

W ITC = ... 12S·C I I I 2.5 Ion .... 

Opca.~ing Power I {=. J VI = V «or GND. feu: = 1 MHz.. OutpUtS 

I 
1.2. :; I' .. \35 

I 
l~/\ 

Su?ply-Cu:-:-e:1t I -Urilol.ded (10 = 0 rnA). 2J I I 
Input C"-p~:::ia.nce 1 C 1 I yc:""Opcn. f= 1 MHz.. Te= +2SoC I 3.1 ~ 10 TYPiCAL \pF I 

[to CEo?!.ci: .. :,c.: IC..., I V c: = O;>C:1.. f = 1 MHz.. T c = +25·C 13.1 ~ 10 TYPiCAL 11';: I . 

Functionc:l Test 1 FT isee If. 3.1 Acre-ill. 17.8A.85 , ... I Iv I' .. I 

See footnotes at end of table. 
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TABLE 2A. ELECTRICAL PERFORMANCE CHARACTERISTICS (continued) 

p .. runeter Symbol Condjtions Group A Limiu Unit 
.S5·C.$ Tc $ .... ll5·C. Vex = 4.5 V and 5.5 V. Sub· 

V 0< = 4.0 V. V L = 0.4 V. C .. = 50 pF. r;roups I ~h1 UnieH otherwise 'pceified Min 

CLOCK. WAlT. and TIMER TIMING. REQUIREMENTS 

ICLK Period I t, 19.10. II 162 I I nl 

lCLK High Time \t. 19.10. II \2': \ 1M 
[CLK Low Time It, \9.10. II 12': \ I nl 

W ArT Setup Time I t, \9.10. ! 1 \S I I ro' 

W ArT Hold Time It, I 19.10.11 Is I I nl 

E.[ HCth to E.I High \to I Ene,""d Clocl:/limer Input \9.10.11 It.",.: I In. 
E£ Hi:h Time It., \9. 10. : 1 120 I I nl 

E.l Low Time It, 19 . 10. 11 \IS In. 
CLOCK. WAlT. 4J\d TIMER Tr!>m:c • RESPO}:SSS 

[CLK to TCLK High 1 til \9.10.11 \S I 35 In. 

TCLK Low Time Il" i0 19. 10. 11 '\55 I In. 
TCLK P.ir;h Time Il" I 19. 10• 11 ISS I I n. 
fCLK 10 PCLK Hith ~ LIS I 19• 10. 11 is I 35 In. 

It" ~0.~ 19. 10. 11 Iss 
I 

In. PCLK Lo .... Time I 
PCLK High Time 1 tIT I i9. 10. tl \SS I I nl 

[eLK 10 TCLK Low I tit I \9.10.11 I· . - I 36 I nl 

[eLK to PCLK Lo .... I t" I t9 . 10. 11 I· .. I 35 I r.l 
MSMORY BUS TIMING - REQUIREMENTS 

MD Setup Time i tll .\ Re&dCycie \9.10.11 \15 \ n. 

MD Hold Time It:> i 9.10.11 \.: Ins 

MEMORY BUS TIMING. RESPOXSES 

PCLK to MA V did It" i& 19.10.11 I· .. 62 Ins 

MA Hold Time It" 1& ·i9. 10. 11 \20 I nl 

See footnotes at end of tcx:t. 
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I 

I TABLE 2A. ELECTRICAL PERFORMANCE CHARACTERISTICS (continued) 

I 
~ 
l Parameter Symbol Conditions Group A Limits Uni: 
i :SsoC s. Te S. +12S·C. V cc:: 4.5 V md 5.5 V. Sub· 
i 

VI>< = 4.0 V. Vu. = 0": V. CL :: 50 pF. groups 
Unless otherwise specified Min Mu 

PCLK to MR/W. t .. 6J 9. 10. 11 . .. 50 ns 
UOS. LOS. NEW. 
and BOOT V .. tid 

MRtW. UOS. LOS. t,. §J 9. 10. 11 20 · .. ns 
NEW and BOOT 
Hold Time 

PCLK to MO Vdid It>: I Write Cycle 19. 10. 11 I· .. I 
20 Ins 

I I Write Cycle. §j \9. 10. 11 \20 I Ins MO Hold Time It" · .. 

MD Eneble Time It,. I Write Cycle lEI \.3 I · .. Ins 

I tu 
I Write Cycle. & lEI 

, 

\ 

! r.s PCLK to MO \. -- 60 
Disable Time I 

ASIC BUS c.'ld INTERRUPT TIMING· REQUIREMENTS 

GD Re .. d Se~up to t Read Cycle {not St.eL..-ned) 19.10.11 \55 i I t .... · .. Ins 
PCLK 

. 

t Strecned Mode 19• 10• 11 \28 I I 
[ .... · .. pa 

GD Reed Setup to t~IA Read Cycle (not Streamed) 19• 10• 11 \60 I · .. \r.s 
GIO 

I [0" 
j Strec.'rIed Mode 19.10.11 \33 I -.. \ •• s 

GO Read Hold from I [0: 
Read Cycle 9. 10. 11 \0 

\ 
· . - Ins GI0 

GO Read Hold from [0' 9. 10. 11 {o 
\ 

· .. \ r.s 
PCLK 

-EUNMI Setup Timc I [ .. i INT/NMI Cycle \9.10.11 .1 40 I · .. Ins 
it-.'TSUP Setup Time I [0' I t 9. 10. 11 \12 I · .. Ins 

rt-.'TSUP Hold Time I [., I 19.10.11 ~O I · .. Ins 

ASIC BUS md INTERRUPT TIMING· RESPONSES 

- I to, \9. 10. II \52 I \ .,s PCLK High to GIO y · .. 
Low , 

GIO Low Time to, ~Y.V 19• 10• 11 152 I --- Ins 

See footnotes at end of table. 

S-311-P-721 PAGE 53 REV: --



TABLE2A. ELECTRICAL PERFORMANCE CHARACTERISTICS (continued) 

p .. re.meter Symbol Condilions Oroup A Limits Unil 
-5S0C s. Te.s. +12SoC. V cc = 4.5 V .. nd S.5 V. Sub-

V 1M = 4.0 V. Va. = 0.4 V. Cl = 50 pF. groups I Unless otherwise specified Min Mu 

ICLK High lO 010 lso \9. 10. 11 --- I 43 I ns 
Low 

[CLK High lO 010 tSl I \9. 10. 11 ,- -- I 40 I ns 
High 

PCLK lO OA V did It,: 1& 19. 10. 11 \. -- 1 
49 1 ns 

010 lO OA Hold I t~ \& \9. 10. 11 112 I . -. 
Ins 

Time I 
- I t" 1& 19. 10. 11 \- -- I I ns 

PCLK to GR{W 50 
Vdid 

I 

\21 \9. 10. 11 \15 I I ns 
-GIO lO GR{w Hold r·· . --

Time 

GO Enable Time t t" I Wrile Cycle Itt \.7 I -. - I ns 

00 Vdid Time it,: I - \9. 10. 11 1- - - I i6 I ns 

oro to GO Hold I tu 
Wrile Cycle. & \9.10. -ll 112 I --- \ ns 

Time 

01.0 to -GO Disable 1t
c 

I Write Cycle. & Itt \- -- I 00 I r.s 
Time 

PCLK to INTA High ltn IINTACYcle \9.10.11 1- -- I 25 
-\ ns 

Time 

INTA Hold Time It .. I \9.10.11 \0 I - -- I ns 

GI0 High Time I t" tY·21 19.10.11 \S2 I --- I ns ! 
i 

Jj Typical Icess: lOA/..· The RTX 2010RH is a static SOS CMOS pan. Therefore {cess> 0 is <iue to 
leakage currents. 

2f Operating supply current is proponional to frequency. 
3J All measurements referenced to device GND. The values provided represent typical measurements only. 

This parameter is neither characterized. tested. sampled. or guaranteed. 

Y Tcsted with tl = tl(cu,)' For t? t1{Cu,), add tl - t1(cLu) to this parameter. 
51 If CYCEXT and/or ARCE bit is set. add 1 x tl(ou,) to this parameter for USER memory~cccss (CYCEXT 

case), or ex:ternal ASIC Bus read (ARCE case). 
(j Tested with tl at specified minimum and lz = 0.5 X tt- For tz > 0.5 X tl(o",)' add tz - (0.5 k 

t1(Ou,») to this parameter. . . 

'ij -Output enable and disable times arc characterized and guaranteed, but not 1{)Q% tested {)r sampled. 
2J [f ARCE bit is set. add 1 k t1(mu,l to this parameter for externa.l ASIC Bus Read Cycles_ 

JSJJ Measurcment is made with the RAM sense AMPs disabled. 
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TABLE 2B. ELECTRICAL TEST REQUIREMENTS 

MIL-STD-883 test requirements Subgroups (per method 5005. table 1) 

Initial electrical parameters 1. 7. 9 

1*,7*,9,(Deltas)* 

Final electrical parameters ~ * 2.3. 8A. 8B. 10. 11 

Group A electrical parameters 1. 2. 3. 7. 8A. 8B. 9. 10. 11 

B5 1. 2. 3. 7. 8A. 8B. 9. 10. 11 
Group B electrical I---------i------------------I 
parameters Others 1.7 

Group D electrical parameters 1. 7 

Group E2 electrical parameters 1.7.9 

Notes: 
* PDA applies to subgroups 1, 7 and deltas (see TABLE 5 

herein) . 

** Per MIL-STD-883, Method 5004, paragraph 3.5.2, tests 
conducted during fosfBtJrl)-in electrical measurements (i. e. , 
subgroups 1, 7 and 9) need not be repeated during Final 
electrical measurements. 
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TABLE 3. GROUP B INSPECTION SMALL LOT SAMPLING PLAN II 

MIL-STD-883 LOT SIZEIQUANTlTY (ACC NO) OR L TPD 

TEST METHOD CONDmON 0-50 51-100 101-200 >~OO 2J 

Subgroup 1 
&. PhysicLl 2016 1(0) 1(0) 2(0) 2(0) 

Dimension ZJ 

b. Internal Water- 1018 5,000 ppm muimum 1(0) 1(0) 2(0) 3(0) 
vapor Content JJ water content at 100·C 

Subgroup 2 
&. Resistance to 2015 2(0) 2(0) 4(0) 4(0) 

Solvents ~ ~ 

b. Internal Visual 2013, 1(0) 1(0) 1(0) 2(0) 
and Mechanical 2014 

e. Bond Strength 2011 Test Condition C & D 
, Devices 1 1 1 3 
" Bond Pulls ~ ~ ~ LTPD=10 

d. Die Shear 2027 See I{. z.Q L1.") herein. 1(0) 1(0) 1(0) 3(0) 

Subgrolm 3 
L Solderability 2003 or 

, Devices 2022 1 2 3 3 
II Bond Pulls ~ ~ LTPD=10 LTPD", 1 0 

Subgroup" 1(0) 2(0) 2(0) 3 
LTPD = 5 a. Lead Integrity 2004 Test condition B2 fJJ fJJ fJJ 

ill 
b. Seal 1014 

1. FL'Ie 
2. Gross 

c. Lid Torque 

S),lbgrollP 5 8(0) 15(0) 20(0) 77(1) 

a. End-Point Elect. See TABLE 2B herein. 
Paameters 

b. Steady State 1005 
Life 

See Figure 68 herein. 

c. End-Point Elect. See TABLE 2B herein. 
Puameters 

Subgroup 6 3(0) 3(0) 5(0) 25(1) 

I.. End·Point Elect. See TABLE 2B herein. 
Parameters 

b. Temp Cycling 1010 Condo C. 100 cycles 
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TABLE 3. GROUP B INSPECTION SMALL LOT SAMPLING PLAN (CONT.) 2/ 

TEST 

c. Constant Acceler. 

d. Seal 
1. Fine 
2. Gross 

e. End-Point Elect. 
Parameters 

Spbgropp 7 
I.. End-Point Elect. 

Parameters 

b. Electrostatie 
Discharge 

c. End-Point Elect. 
Parameters 

MIL-STD-883 

METHOD CONDmON 

2001 

1014 

3015 

Condo D. YI orient 

See TABLE 2B herein. 

Group A and della 

limiu in accordance 
with method 3015 

Group A and della 
limiu in accordance 
with method 3015 

TOTAL #I OF GOOD DEVICES REQUIRED: 

NOTES: 

LOT SIZE/QUANTITY (ACC NO) OR LTPD 

0-50 

12 (Il) 
11 (b) 

51-100 

19 (Il) 
18 (b) 

101-200 

27 (Il) 
25 (b) 

>200 2.' 

15(0) 
V 

102(1l) 
99 (b) 

(a) = Frit seal (b) = Other seal 

lJ The notes of table lIa., Mll..-STD-883, method 5005 shall apply in addition to the notes speci 
fied herein. This table is used for reference to sampling plan only. The actual tests and sub 
groups required to be inspected shall be in accordance with the latest revision of table na, 
MIL-STD-883, method 5005. 

2J Units may be selected at any time after device sealing operation and in the final lead finish. 
Rejects may be used for these subgroup tests. 

3.J Units may be selected at any time after burn-in and need not be branded. 

~ Resistance to solvent testing shall consist of subjecting I unit to solvent C and 1 unit to sol 
vent D only. 

'jJ All wires or leads (as applicable) shall be tested for packages with lead counts ~ 22. For pack 
ages whh lead counts ~ 23, the number of wires or leads shall be based upon an L TPD of 10. 

fJ 3 leads per device shall be sampled. 
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TABLE 3. GROUP B INSPECTION SMALL LOT SAMPLING PLAN (CONT.) 
1/ 

2L Subgroup B-6 is nondestructive based on Harris test 
results of this subgroup per MIL-M-38510. However, 
this subgroup is considered to be destructive by 
Goddard Space Flight Center (GSFC) Parts Branch. Any 
devices used for this subgroup shall not be used as 
deliverable against the flight quantities (see 
paragraph 4.6.2 herein). 

~ Subgroup 7 is performed for initial qualification and 
product redesign as a minimum. Sample size will be 
3(0) with repeat for cumulative effects 15(0). Per 
MIL-STD-883, Revision D, Subgroup 7 has been deleted 
for Table IIa. The requirements for ESD shall be as 
specified in MIL-M-38510. 

~ The > 200 column sample sizes are based on those 
currently specified in method 5005. 

kQL LTPD = 5 based on the number of leads, 3 devices 
minimum. 
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TABLE 4. GROUP D INSPECTION SMALL LOT SAMPLING PLAN ~/ 

MIL-STD-S83 LOT SIZE/QUANTITY (ACC NO) OR LTPD 

TEST METHOD CONDITION 0-50 51-100 101-200 >200 1.1 

Subgroup 1 
... Physical 2016 3(0) 3(0) 5(0) 15(0) 

Dimension 21 

Subgroup 2 
5-1 L Lead Integrity 2004 

Ii Devices 1 2 3 3 
1/ Leads 5(0) 10(0) 15(0) LTPD - 5 

b. Set.l 1014 1(0) 2(0) 3(0) 15(0) 
1. Fine 
2. Gross 

Subgroup 3 if 3(0) 3(0) 5(0) 25(1) 
a. Thermal Shock 1011 Per applicable 

b. Temperuure 1010 
Cycling 

c. Moisture 1004 
Resistance 

d. Visual Euminuion 1004. 
1010 

e. Set.l 1014 
1. Fine 
2. Gross 

f. End-Point Elect. See TABLE 2B herein. 
Parameters 

Subgroup 4 3(0) 3(0) 5(0) 25(1) ... Mechanical Shock 2002 

b. Vibration. 2007 
Variable Frequency 

c. Constant 2001 
Acceleration 

d. Seu 1014 
1. Fine 
2. Gross 

e. Visu&l 1010 or 
Eumination 1011 

f. End-Point Elect. See TABLE 2B herein. 
Paameters 
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r----------------------------------------------------------------------------------------~ 

TABLE 4. GROUP D INSPECTION SMALL LOT SAMPLING PLAN (CONT.) ~/ 

MIL·STD·88.3 1...0T SIZE/QUANTITY (ACe NO) OR LTPD 

TEST METHOD CONDmON 

Subgroup 5 
... S .. it Atmosphere 

b. Seal 
1. Fine 
2. Gross 

c. Visual Examination 

Subgroup 6 
L Internal Water

vapor Content 

Subgropp 7 

1009 

1014 

1009 

1018 

L Adhesion oC Lead 2025 
Finish 

, Devices 
, Leads 

Spbl:TOUP 8 
L L.id Torque 2024 

TOT AI... , OF GOOD DEVICES REQUIRED: 

NOTES: 

Visual criten .. only 

5.000 ppm muimum 
water content at 100'C 

0·50 

3(0) 

1(0) 
or 

3(0) 

1 
5(0) 

1(0) 

9 

51·100 

3(0) 

1(0) 
or 

3(0) 

2 
10(0) 

2(0) 

9 

101·200 

5(0) 

2(0) 
Of 

4(1) 

3 
15(0) 

3(0) 

14 

>200 21 

15(0) 

3(0) 
Of 

5(1) 

3 
15(0) 

5(0) 

55 

lJ The notes of table IV. MIL-STD-883, method 5005 shall apply in addition to the notes speci 
fied herein. This table is used for reference to sampling plan only. The actual tests and sub 
groups required to be inspected shall be in accordance with the latest revision of table IV, 
MIL-STD-883, method 5005. 

2J Units may be selected at any time after device sealing operation and in the final lead finish. 
Rejects may be used for these subgroup tests. 

3.J The> 200 column sample sizes are based on tbose currently specified in method 5005. 

±I Since the package has gold-plated lids, the inspection criteria 
for illegiable marking of paragraph 3.3, Method 1010, and 
paragraph 3.8a, Method 1004, of MIL-STD-883, shall not apply. 
Marki~g is not jeopardized, however, because the same package 
types meet the resistance to solvents requirements of Group B, 
Subgroup 2, Method 2015, of MIL-STD-883. 

5/ LTPD = 5 based on the number of leads, 3 devices 
minimum. 
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TABLE 5. POST BURN-IN DELTAS 

DELTA CALCULATION INITIAL READING FINAL READING 

I (POST STATIC B·I) INITIAL ELECTRICAL TEST INTERIM ELECTRICAL TEST 

II (POST DYNAMIC B.I) INITIAL ELECTRICAL TEST INTERIM ELECTRICAL TEST 

Delta Read and Record Points 

PARAMETER ABSOLUTE LIMIT ' Find reading 

ICCSB SOOuA ±lSOuA 
VOL 400MV ±60MV 

VOHl 3.SV ±550MV 
no lO~A ±2~A 
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